
THE CEREALS. 

GENERAL STATEMENT OF OERE.AL PRODUOTION IN THE UNITED ST.ATES. 

GRAIN PH.ODUC'rION IN 'rIIE UNITED STATES. 

Tho total production of the six principal cerea.l gmins in 1ihe United States for tho census year amounts to 
2,097,962,456 bushels, an average of 53.8 bushels per head for tho whole population. Tho total breadth of 
cultivation and the amount of product of each of the grains is as follows: 

T.AJ)LJ~ I. 

----·;:.::··--· ·-1·--- ~:res. Pro1luotlon . 

. :~~~~::~~:~~~··.·~11- 62, 30~.:~9·. -·:. ~~:~:~~·5:-
WheM............ 35, 430, 052 450, 470, 505 
Onte .. .. .. .. • .. • . . rn, 144, 508 407, aria, 0110 
l3nrl~y •• • . . • . .• • • . 1, 007, 717 4.4, 113, 405 
Ryo............... l, 842, 803 19, 831, fi05 
l3uckwhci>t..... •• &18, 380 11, 817, 827 

Tot1~l ...... .. llS, 091, 023 2, 007, D02, 4 56 

Whether considered in respect to brcftdth of cultivfttion, total product, or average production per head of the 
whole i1opulation, these figures place the United States at the head of the grain-producing countries of the world. 
The cereal production of this country by decades since 18501 as s)J.own by the census enumerations, along with the 
percentages of increase by decades, the percentage of increase since 1850, ancl the product per head at each 
enumeration, is exhibited in the following table : 

TABLE II. 

D d '.L'otnl oercnl pro- \ rorcontngc Percentage .Amount por I 00b:i~son<l· cluctJon In tho of l11c!'1111ao of JncrenRo onpita of total 
.. - United States. I elnoo 1850. by docudos. po1rnlt1tiu11. 

-· -·"·"-------·-'---------· ---·· ·----

1880 ...... .. 
1870 ....... .. 
1800 ...... .. 
1850 ....... .. 

Bushels. 
2, 007, 002, 456 

1, 887, 200, 153 

l, 230, 030, 047 

807' 453, 967 

211. 0 04. li 
50. 0 12. 0 
ol2, 8 42. 8 

Ru Bhola. 
53, 70 

85. 08 

30.40 
37.40 
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2 THE CEREALS. 

The p1•ecec1ing table shows that the increase is lJoth actua,l as to quantity and relative its to population. The 
t.n.blcs of cereal production, .taken in connection with the tables of' other production, and these compared with the 
.returns of previous census years, shpw that n.gricultnre continues to be the leading pro<luctivc industry of the 
country, and cereal production the mos~ prominent feature of this imlustry. Iuclec<l, the grer1tness of our totiil 
11gricnltnml production, nnd more particularly the overflowing· abundance of our llrea<lstnft's n.n<l footl produnts, are 
the foaturcs of om· material wcaltll 11ml progress which are now most prominently lJcfore the world. 

The increase in grain 1n·oductio11 since the previous census cnmnemtion is in part due to the cultivation of new 
lands in the West and in the Northwest, but morn lnrgely due to gain in farming regions ttlready ocm1viecl in 1870. 
The popular belief that the chief increase in produetion and the mpitl growth of grain exportH iH due to the 
cropping of new ancl chonp lands is not sustained by the census emunemtion. 'rlic tableH of pr<Hhrntiun show that 
the most of the gitin is in regions some time in cultivlttion, and on land1:1 ranging in value from $30 per aero 
upward. 

GH.AIN PRODUOTION ELSEWHERE. 

The following tu,ble gives the e1:1tima.tes by t,wo eminent authorities of the a.mountH of grain produced by tho 
respective countries mtmecl. 

The first column, from Kolb ('l.'he Oondii'ion of ]{a,tions, imge 900), is Dr. Neumann':-; t•stinmt~e of '''l'he total 
yielcl of com (gmiu) in average lrnrv<,sts". It wa.s pr(1pt1red about 1877. 

Tho second column is tho estim11te by Mullrnll, as shown in his tables of the food supply of tbe world (Balance 
Sheet of the lVorWjor Ten Years, 1870 to 1880, imgo 38). His estimate is larger than Dr. Neumann's, but this is in 
p~trt ttccountml for by his reduction of potatoes to terms of grain. Ho sn.ys: " Of course all kinds of grain are 
included, as even what is used for c:tttlc serves ultimately to produce food for tho population. Pot!itoes are counted 
for grain on the ordinary estima.te of f'onr buslrnls being eqnal to one of wheat." 

T.1.uLE m.-I~STIMA'l'Im GRAIN I'RODUCTION. 

Austria .•••••.••••••••••.•.•••..•..•. , ..•.•.•••.•.......•••••.•••••.••••.•...•. 
Austria.-Hu'.'lgm~y .••••••••••....•..••••..•..••.•.•••..•••.••••......•.••••.•.•. 
Bolgium ...................................................................... . 
Donmark ..••...•.••...............•.........•••••...••....••..........•.....•. 
Franco . • . . . . . . . . . . . • • • • • . . . . . . . . .. . . . . . . . . . . . . • . . • • • • . • . . . . • . • • . . •.••••..•.... 
Germany ..................................................................... . 
G1·oa.t Brita.in . • • • • • • . • . • • . . . • • . • • . . • . • • . • • • . • . • • • • • . . • • • • . •.•.....•....•..•..•• 
Greoco .....••.•••.•..••............•....•••..•.•........•..........•......•.... 
Iloll11.rnl ••••••••••••.•••••.•••....••••••.••..•.••.••••••••.•...........•.••.... 
Italy ......................................................................... . 
Norway nu<l Hwo<fon .•••••.•••.•••••.•••••••••••••••••••••.••••••••.•.••••••••• 
Portngll.l ............................ ,. •..•••....••.•..••.•••••.............•...• 
Romnauia .•••••..••.••..••..•..•..••.••..•..•.••.••....••.•.•••............•.• 
RtLSHia •..... ; ................................................................ . 
Sorviti ..••.....•.. , ........................................................... . 
Sp11in .•.•.....••..•..•.........••.........•.•.....•.•...•...•......•••.......• 
Switzerland •..••..•..••........•..........••••..••••..•••..••................. 
Tn1·koy (Europoan) .••.•...••••...••••••••.••..•.••....••••..•••••.••.•.•.•..•• 
Turkoy, Greoco1 eto ..•.......................•.•...•....••.•........••.•..•.... 

Ans t.ralin. .....•••.••.•....••••••.•.•.•••••.••..•.••••• , •••••.•..•..•..••.. _ .••• 
Algeria ....................................... , •..•..•...•..•..........•....••. 
Canada. ....................................................................... . 
United States .•..•••..•......••........••..•....••.•••.••••.•....•••........••. 

ll:ijf,!mMml ll\' 
Noum1um. • 
.Bus/iela. 

.. .................... 
547,488,800 
74, 28'J, ·100 
tl2,00tl,OOO 

541, !l80, 400 
nri, :w.i, ouo 
:lOli, \JOO, 000 

·8,IW0,!:!00 
'4/,Gl2,000 

189,D70,800 
82, 008, 000 
:!l,OO:l,200 

1:i2, 057, 000 
1, 040, 072, 000 

l:l, 7lltl, 000 
u:i. om~ • .ioo 

10, 2G8, ·100 
11!9, :ion, .100 

. ..................... 

. ..................... 
.. ...... ............. 

107, 2!lll, 800 
1, f\Gtl, 18.J, 000 

ll:atlmtLt<lll by 
:uullmll . 
l11tal1ela. 

f1u0 1 000, 000 
. ..................... 

nri,ono,ooo 
7.1, 000, 000 

7·10, 000, 000 
!lGO, 000, 000 
.no, oou, ooo 

.. .................... 
r.o,oou,ooo 

2i0,000,000 
78,000,000 
:.io, 000, 000 

...................... 
1, (t,20, 000, 000 
......................... 

acm, ooo, ooo 
................ --. 
....................... 

00,000,000 

58,000,000 
20,000,000 

170,000,000 
::!,890,000,000 

The statements in tho above tnl>lo, although not agreeing very closely, !tnd unclerrttting American production 
as they do, are fatkeu as the estinmtes of two eminent statistical writers, and are perhnp:-; as l'<'liablo us auy other 
estimates. It is believed that tho harvests of Eui·ope for 1878 were, as a whole, 2 or 3 per eent. nbOV(\ tho averages 
given by Neumann, ancl tho harvests of 1870 considembly below. In America, however, in tho h1tter year, the 
harvests were considerl~bly above tho average. It is probttble that one reason why tlw production of the United 
States has been so largely undermtecl is because thti crop of Indian corn has been unclerestinu1te1l. Of the abovo 
countries of Europe, as given in the table by Mulhall, Hnssia, Austria,, Spain, and Demnn .. rk, with Turkey and 
Greece, prolluce a surplus which he estimates at 237 ,000,000 bushels, while in the remaining eonn tries of Europe 
there is a deficit of 617,000,000 lmshels, equivalent to a deficit 1-.11rougliout I~nrope of aso,ooo,OOO l>mihels, 
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GENERAL STATEMENT. 3 

Of this by far the largest is in Great Britain, where he estimates the deficit at 280,000,000; next in l!'rance, 
170,000,000; and in Germany, 11510001000. H c states, moreover, that abont 200,000,000 bushels of wheat are grown 
iu India, of which about one-tenth is exported. Intimately connected with this t11ble is Mulpn.ll's estimate that 
there is a deficit in the meat production of Europe amounting to 853,000,000 pounds, which occurs in the same 
countries wherein there is a, deficit in grain production. 

GRAIN CONSUMPTION PElt HEAD Oli' POPULATION. 

According to a great natural law, the greater the prodnction of any foocl product in any country the greater 
will be its consumption, arnl consequently the United States is doubtless the best-fed nation in the world. The 
amount of consumption of grain per head is variously estimated by different political economists. · 

The production ttnd consumption of grain per head of tofal population is estimated by Mulhttll (Balanoo Sheet of 
tlie 1Vorl<l, p. 39) as follows: 

TA.DLE IV. 

.Austria ....•.......................•.............••.......•••...... , .....•.•..•..•.....••• 
Denmark ..............••.......•..........•.••.•.•........••.........••..••••..........• 
l!'ranco ................................................................................. . 
Germany ....................•...•..............•..•.•.....••...••....•.....•............ 
Great Britain .....................•....•..........•...........•..•....................... 
Holland .........•..•.••..•....•...•.......•..•.•.......•.............•....••....•.....•• 
Ito.ly .................................................................................... I 

RnBl:lia •••.•••••.••••••.•.••.••••••••.• < •..•.................•...•..........•.....•.....•. 
Spain ............................................................................. , ..... . 

Enropo ................................................................................. . 

Canada ................................................................................. . 
U11ited States ........................................................................... . 

OBREAL EXPORTS. 

Pro11uctlou, 
Bushels • 

14.35 
3().80 
19. 94 
21. lG 
11. !)0 
12. 50 
!); 45 

20.22 
17.98 

16.50 

40.30 
48.10 

= 

Consumption. 
BushclB. 
13.G7 
30.83 
2<1,0'J 
23,71 
20.02 
16.25 
9.62 

17.97 
17.68 

17.66 

38.11 
40. 66 

= 

The large actual production of li3.8 bushels per head of total population shows that the United States must be 
a gmin-exporting country, notwithstanding the enormously large consumption by its population. The gru.in and 
flour export,s for the five years ending June 30, 1880, amount as follows: 

Wheat and corn ..................•.• , .....••...•................•.....•.........••.••.••. bushels.. 833, 6S2, 207 
Flour and coru menl. ..............................•............................•............ c1o.... 24, 8501 316 
Total valuo ....•....•.......•.....••....•......•............................•••........••. dollars.. 8921 788, 117 

Bnt this by no means shows the exporting value of the gra;in crops during that i1eriod. The shipments of live 
nnimals, which had sca1·cely begun at its bC1ginning, had assumed larger proportions at its end, the n,ggregate 
amounting to 1,720,249 head, of the vi.tlue of $33, 7D6,493. 

In a.dclition to this the exports of fresh and stil1icd beef, fresh mutton, pork, bacon, hams, ancl lard, amounted 
to 5,139,211,972 pounds, whicl1, with tho preserved meiits (the quantity of which is not stitted), amount in va,lne to 
$461,255,886. These, with the expoTt of 20,062,387 gallons of spirits made from grain, foot np au ag·gregltte 
nilue of $11394,136,333. 

It is impossible to reduce all of these exports to terms of gmin, the meat product being the combiueu 
production of green and grain crops. Moreover, various manufactured proclucts rH·e related more or less directly 
to our grain supply, such as starch, glucose, lard-oil, aml glycer'ine. 

And again, the increase of grain-growing in one portion of the country, !tnd the facilities for its transporta,tion 
to another, profoundly affect the cultivation of other commercial plants. The tobacco orop of Kentucky mid the 
cotton crop of the Gulf states are increased by the gru.in production of Illinois l1IH1 Ohio. Therefore the tables of 
grain exports do not show the whole exporting value of the crop. 

The tables of grain and flour exports from the country httve been compiled and prepn,red by Mr. J. R .. Dotlge, 
nnd luwe been made as fnll as possible, not only to show the recent transiwtions, but to illustrate the history and 
growth of the movement. 

To these is appended a table of the aggregate quanLities and values exported iu five yea.rs of live animals~ 
meat products, and spirits, which are intimately related to the grain prodnct. 
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Year ending 
~~tember 

171)() ........... . 

1701 •••••••••••. 
1792 •••••••..••. 
1798 .......... .. 
1794 ........... . 

1795 .......... .. 
1190 ••••••••••• 
1107 •••••••••••• 

1708 ........... . 

1799 .......... .. 

1800 ........... . 
1801 .......... .. 
1802 .......... .. 
1soa .......... .. 
180, .......... .. 

1805 •••••••••••• 

1806 •••••• •••••· 

1807 •••••• •••••• 
1808 •••••••••••• 

1800 .••••••••••• 

1810 ........... . 

Whoat. 

.Btuhdl8. 

1, lU, ~5B 
1, 018, 339 

853, 790 
1, 450, 575 

606, 797 

141, 273 
31, 226 
15, 051i 
u;, 021 
10, 056 

26, 853 
llllD, 929 
280, 281 

686,415 
127, 024 

18, 041 
86, 78' 

1, 178, 114 
87, sno 

303, 800 

325, 02~ 

11!11. .•• .. ... . • • 216, 833 
1812 • • • • .. .. • • • • 63, 832 

1813 . • • • • .. .. • • • 288, 535 

1814 ·••••••••••· ............ .. 

1sn .•.••.•..•.. 
1816 •••••••••••• 

17, 034 
li2, 821 

Wheat. 

THE CEREALS. 

TABLE V.-EXPORTS OF BREADSTUFFS FROM 1790 TO 1816, INCLUSIVI~. 

Flour. 

Barrels. 
721, -023 

610, 681 
824, 464 

1, 073, 408 
828, 405 

687, 060 
725, 194 
515, 633 
667, 558 
510,265 

653, 052 
1,102,H4 
l, lli6, 24.8 
11 nu, sua 

810, 008 

777, 513 
782, 724 

1,240, 819 
2133, 813 
846, 247 

Bttsliela, 
21, 705 
30, 737 
12, 7'},7 

l, 305 

000 

703 

4, 3lll 
1, 331 

2, 721 
l, 595 

s, 227 
31, 110 
2,402 

50, 75ll 

ll, 715 

1, 474 
614 

6, 050 
530 

l, 186 

ltye meal, 

Barrels. 

24, 062 

14, 120 

12,605 

4, oa• 

4, 882 

<1152, 784 
1130, 570 
a48, 444 
a4D, 200 

1170, 677 
aao2, 276 
a33, 202 

28, 27n 
21, 779 

23, 455 

18, 000 
2D, 067 

0, 167 
1, 300 

Darley. 

Bttshtl8. 

35 

30 
28 

345 
470 

4, 060 

552 

432 
8, 706 

485 

2,745 
u,a1s 

7, 185 
150 

4, 893 

17:! 
200 

Indian com. 

Bushels, 
2, 102, 137 

1, 713, 241 
1, 904, ll73 
1, 226, 072 

1, 472, 700 

l, 935, 345 

1, 113, 502 
804, 022 

1, 218, 231 

I, 200, 402 

1, 604, 327 I 
1, 708, 162 

1, oan, 2sa· 
2, 070, 606 

1, 944, 873 

861, 501 i 
l, OM, 203 

612, 421 
249, 532 

522, 074 

Corn meal. 

Barrels . 
99, 973 
70, 330 

52,681 

37, Ola 

48, 8:14 

102, 520 

ar>40, 280 
a2ii4, 700 
11211, 604 
Ct23l, 226 

a38S, 108 

a910t 355 
a200, 810 

133, 606 

111, 827 

116, 131 

!OB, 342 
130, 460 
.no, sis 
·57, 260 

Olits. 

Bushels. 
llB, 8!2 

110, 034 

119, 733 

78, 524 
55, 003 

04, 1135 

50, 707 

as. 221 

46,475 
57, 359 

Oatmeal. 

.Barrels. 

6 

a3, 880 
a2, 000 

a200 

67. aoo .

1 

al, oa7 

1~~: ~~! ....... ~~~~. 
84,407 .......... .. 

73, 720 1 

55,400 

OD, 903 
on, 277 
23, 608 
20, 801 

Bu"kwheat, 

B11slwla • 
7, 1'>132 

14, 409 
1, l>Bl 

830 

Mo 

6'18 
83 

136 

2:1 
754 

851 

lt>4 
1, 009 

II! 
2 

00 
25 

66 

00 

78 

Duckwboal 
1neal • 

.Barrels. 
4'211 
265 

H6 
361 

al, 076 
a216 

aSI 

aD3 

al, 007 
a3, 200 

229 
~8 

98 

124 
S\'I 

65 

189 798, 43l 

1, 445, 012 
1, 443, 492 
1, 260, 043 

448 
14, 818 
82, 705 

140, 130 

5, 078 

29, 375 
00, 830 
05, 080 

2, 716 

6, 049 
20, 710 
40, 707 

l, 054, 252 

2, 700, 850 
2, 030, 009 

1, 480, 070 

86, 744 
147, 425 
90, 810 

58, 521 
26, 438 

44, 426 
211, 894 
48, 400 
14, 105 
6, 046 

4 150 ............. . 

193, 274 

862, 730 

720, 01$3 
831 

a,464 
6,016 
8,373 

2,300 

2, 237 
6,858 

61, 284 

830, 516 
1, 077, 614 

a Quantities sti>tod in bushels. 

72, 804 
89, 110 

20, 800 
~5, 830 

180 
20 

202 
61 

TADLE VI.-EXPORTS OJ!' BRgADSTUFFS ]'ROM 1817 TO 18621 INCLUSIVE. 

Wlloattlour. Indian oorn. Corn metLl. Ry11flour. n .. rley, onta, rye, oto. 

- --------··-·- -------·-·-- ----------·--------
Yenr ending 

September 
so- D11sl1els. Dolle,rs. Di>rrols. Duahols. D~Uars. J3arrels, Dollare, Dnrrols. Dollnrs. Duehels. 

1817 .......... .. 
1818 ........... . 

1810 ........... . 

1820 ........... . 
1821 ........... . 

1822 ........... . 
1828 ........... . 

1824 .......... .. 

1825 ........... . 

1826 .......... .. 

1827 .......... .. 
1828 ........... . 

1829 •••••••••••• 
1830 •••••••••••• 

1831 .......... .. 

1832 •••••• •••••• 
1833 .......... .. 
1834 .......... .. 
1835 ........... . 

1836 ........... . 

384 

00,407 
196,808 

82,065 
22, 137 
25, 821 

4,418 
4,272 

20, 878 
17, 090 
45, 166 

22, 182 
81 DOB 

4, 007 
45, 280 

408, 010 

SS, 304 
32, 221 

80, 948 

47, 762 
2,062 

210, 016 
393, 610 

103, 581 
10, 603 
20, 025 

3, 080 

5, 663 
20, 740 
lB, 670 

as, 076 

H,800 
6, 730 

6, 372 
40, 176 

523, 270 

ll:J, 500 
20, 592 

BD, 598 

51, 405 
2, 062 

----- ..... ____ ------ -·---- ·----- -------- -------·---l·----11---
1, 470, 108 17, 751, 376 

1, 157, 097 
750, 060 

1, 177, 036 
1, 056, 110 

827, 865 

760, 702 
096, 792 
813, 900 
857, 820 

868, 402 
860, 809 

837, 385 
1, 227, 434 

1, 800, 529 

864, 010 

965, 768 
835, 852 

770, 396 
505,400 

11, 576, 970 
6, 005, 280 
5, 200, 664 
4, 298, 043 

5, 103, 280 
4, 002, a7a 
5, 750, 176 
4, ~12, 127 
4, 121,466 

4, 420, 08t 

4, 286, 030 

5, 7U3, 05l. 
6, 085, 053 
o, 938, 458 

4, 880, 023 

5, 613, 010 
4, 520, 781 

4, 804, 777 
a, 572, 599 

887, 454 
1, 075, 100 

1, 086 702 

6D3, 741 
607, 2i7 

509, 008 

749, 034 

770, 207 
860, 044 
l\05, n8t 

978, 064 
704, 002 
807, 056 
444, 107 
571, 912 

451,' 230 

487, 174 
808, 440 
753, 781 
124, 791 

581, 181 

1, 675, 100 
815, 072 
nau, Drn 
~61, 099 

37$,427 
~53, 022 

351, 005 
420, ll06 
B84, 955 

588, 462 
942, 824 
478, 862 
224, 8!)3 

396, 617 

278, 740 
337, 505 
203, 573 
588, 276, 
103, 702 

100, 763 

120, 020 
135, 271 

140, 816 
131,669 

148, 228 
141, 501 

152, 723 
187,285 
lUB, 652 

131, 041 
174, 639 
178, 775 
145, 801 
207, 004 

146, 710 

146, 678 
149, 000 
166, 782 
140, 917 ' 

747, 341 
000, 215 

608, 720 

512, 106 
3<15, 180 

522, 220 
476, 807 
884, 075 

448, 167 

022, 300 

434, 002 
480, 034 
405, 073 
372, 206 

605, 434 

480, 035 

534, S09 

401, 010 
029, 389 
021, 560 

78,067 
107, 335 

48, ass 
37, 014 
28, 523 

19, 971 

25, 665 
31, 870 
20, 545 
14, 472 

13, 345 
22, 214 

34, 191 
20, 298 

19, 100 

17, 254 

Bll,038 
89, 151 
no, 854 

36,640 

tl24, 536 

502, 843 
241, 040 

129, 540 
55, 220 

75, 736 
Dl, 957 

85, 651 
78, 245 
40, 207 

47, 006 
59, oao 

127, 004 

87, 796 

71, 881 

78,MD 
136, 242 

OH,936 
Ill, 661 

75,892 .......... .. 
140,017 .......... .. 
140, 800 ......... .. 

129, 140 ··-··· ..... . 
173,976 .......... .. 

63, 375 

03,44!! 
08, 773 

12, 747 
47, la7 

~3. 832 

so, 354 
95, 401 
92, 2~6 

72,371 

87, 284 
61, 1197 
74, 896 
~6,2411 

132, 717 

78,447 
102, 568 

4fl, 465 
96, 478 
so,m • 



GENERAL STATEMENT. 5 

'fAnr.rn VL-EXPORTS OF BH.EADSTUFI''S l!'lWM 1817 TO 18112, INCLUSIVE-Continnccl. 

==============·------==-- =~·==::;:;;:;;;:;:::=-::.::...::::::·::.::=::.."::"=-· --- ·-. 

Y~nr emHng 
Soptomlior 
30-

·wheat. 

1837 •••••••••••• 
1838 ....... ·•••• 
1830 .•.•.••••... 

1840 •••••••••••• 

1841 ........... . 

1!\.12 ••••••• ••••• 

1813 •••••••••••• 
1Bl4 •••••••••••• 

1R45 ........... . 
18-lO ......... ; •• 

1847 ••·•••·••·•• 
rn1a .....•.•..•. 
1840 .•••.••••••. 
1850 ........... . 

1851 ........... . 

1852 ........... . 
11:1~3 ........... . 
lBM ........... . 
l8f15 ............... . 

ldfiD •••••••••••• 

Bushels. 

17, 303 
G, 201 

00, 325 

1, 720, 800 

808, 5Bu 

817, OuS 

'au, 085 
558, 017 
381l, 710 

1, 013, 705 

4, 300, Oi>J 

2, O:l·l, 70·1 
11 5271 li~M 

008, Olil 

l, 026, 725 

2, not, G4o 
3,8011, Ht 
a, 030, oar. 

708, 88·1 

8, lfi4, 877 

Dollnt·s, 

27, 200 
8, 125 

144, 101 
11 o~rn, 48:1 

822, 881 

om, mn 
2M, lllU 

fJOO, •1011 

3:10, 770 
1, !181, 075 

o, 049, :rno 
2, 030, 175 

1, 7flU, 8•18 

043, 7.15 

l, 025, 732 

2, 055, 200 
4, :15J, 40:! 

12, 4201 17~ 

1, :rno, 2·1U 
15, 115, 001 

lf57 n... ... .. .. . .. 14, fi70, :m1 22, 240. 857 

1sria . . . • • . • . • . • • s. o~o. mo o, 001, 110.1 
1850 . . . • . • • • •• •• 3, OU2, 010 2, 8·10, 102 

1800 • • • • • • .. • • •• 4, 155, 163 4, 076, 70·1 
1801.... • • • • • .. • 31, 2us, U57. as, 111:1, 02.1 

1802 • • • .. •• • • • •• 37, 280, 572 42, 573, 205 

Whontflour. 

llarruls. 

318, 710 

448, .101 
O~:l. 151 

1, 807, (i01 

1, 015, 817 

1, 283, (102 

841, 474 
I, 4as, fi7il 

1, lOii, 230 

2. 280, ~170 

Doll1irs. 

2, 087, 200 
3, ooa, 200 
0, O~.'.'i, 170 

10, 14:1, 015 

7, 750, 0·10 

7, :nn,:1ao 
3, 70:J, (Ji3 

o, 750, ~188 

5, :ins. rioa 
11, 008, OllO 

~. 382, 400 20, 13:1, Hll 
2, 110, /Jl):l 

2, lllR, 013 
I, a8ii, ·1·18 

2, 700, aao 
2, u~o. 018 

.i, u22, asu 
I, 2ll·I, Mil 
a, r.10, o~o 

a, 112, ona 
3, 51:!1 IOU 
2,•1:n, 8:.?·i 
2, 011, 500 

4, 323, 750 

4, 882, 0:13 

1:1, lll-!, 100 

11, 280, ns2 
71 OOH, 070 

lQ, r.~.i. :1:11 

11, HG!l, 14:1 

J.1, 78:1, :rn4 
27, 7lll, 4•1'1 

10, HOU, 1108 

~m. 27!i, 148 

25, SS:.?1 :no 
10, B28, 884 
l•I, •13:1, filll 

rn, ·HR, no; 
2•1, o.rn. s .. .rn 

27, fi:H, 077 

Imlfan ooru. Co1·11111enl. 

Bushels. Dolhwa. Ilnrrols. Dollnt·s. 
--.------ ~---------- -4--·--··-····· 

lfil, 270 H7, 082 lUO,it:m 70B, llii2 

172, 321 Hl,0!12 171,H•IB 722, :JOO 
1021 i}OO 141, our. 1 G51 072 GuR, 421 
574, 2i0 :138, 3:1:1 ~on, on:i 70ri, 183 
uan1 727 3121 U54 23~, 284 C821

11U7 

000, 308 345, mo 200, mo 017,R17 
07~, GOH 281, 7·11) 17'1, ar..1 45·1, 100 

S:.!5, ~82 •ll11, ooB lM'i'1 R8:J O,ll, 020 
8'10, 18·1 411, 741 2GO, O:JO 0.11,mm 

1, 820, 008 1, 180, 003 208, 700 o.rn, 0H1 

lG, 320, OGO l·t.,mm1:?12 0·18, 000 4, 301,nM 
5,817, 0:1·1 a, sm, 4Ha li82, 3:JO l, 8117, 001 

1a1 257, :mo 7, 000, :JOO 40;,, mo 1, HU\ 0!.?5 
13, 5Uii, OD~ a, so2, ma 2501 4·12 700, (Jll 

3, 420, 811 .l, 7U:.?1 5:10 203, 0~2 022, SGO 

2, G27, 075 1, Ci·l01 225 1s1, rnn 07;1,aso 
2, 2741 noo 1, 074, 077 l!12, ll8 7UU, 07'1 
7, 708, 810 a, 074, 277 257, 4U:J 1, uo~, 010 
7, 807, !'i85 0, 001, fi71 :!071 ~UH i. ~:J7, 12~ 

10, 20:.?1 ~80 7, 0:.!!!1 t1UG 20:J, 007 1, 17li, 088 

7, [i()fi, 318 5, UH, Olio 207, li04 om, 101 
4, 700, l·lli u, ~fin, o~m 2:17, UU7 8i7, 003 
1, 7 LO, 008 1, 3211, 103 !?GB, 885 004, 200 
a1 a1.i 1 um ~. :rno, HOB 2a:i, 700 012, 075 

10, 078, 24•1 n, !WO, 805 20:l, U13 002, 003 

18, OO•l, 000 10, :187, 383 2Gll, u70 778,!lH 

Ryo flour. Dnrl<ly, 01Lts, ry~, oto. 

ll11rrnls. I 
------·-

2R, 323 
22, 804 
20, 4GB 

53, 218 
H, 031. 

M,100 
21. 770 
a:!I mm 
351 l!71 
as, rmo 

<!fl, 802 

41, r,94 
O·I, 830 
(Ill, 003 

4.'l, lti~ 

18, G2·1 

8, 010 

231 rnM 
ao, ao1J 
38, 105 

27, 0!!3 
14, 2RU 

l1JI tJa!J 
111 •UJ2 
H,1'13 

1'1, 403 

""""··-·---------·--·-"'-·----
Dolln l'S 

--
16:1. 
110, 
l·iil, 
17(}, 

1:18, 

12<!, 
oa, 

101, 
l.12, 

138, 

225, 
174, 
218, 
2111, 
Hu, 

04, 
9·1, 

112, 
230, 
2U, 

115, 
cm, 
00, 

•18, 
G5, 

4u7 
702 

H8 
{i:JJ 

non 

ann 
o:n 
:m1 
008 

110 

li02 

GOU 

248 
070 
so~ 

470 

180 

703 

~H8 

mla 

828 

7811 
17~ 

701 

IH '•188 

~. 

Dol111rs. 

80, 785 

O.J, 533 
72,050 

113, 303 

tr.O, 803 

175, 082 

108, tHO 
l:J3, •177 

177,053 

ll:JR, ~21 

J, liOO, 062 

:110, 572 

130, 703 
121, 101 
120, 070 

n:M, 471 
1or,, s24 
570, 105 
23K, 1170 

2, 718, Cl2Q 

OHO, 108 

042, 704 
1, 181, 170 

l, 058, 110• 
1, 124, 550 

2, 304, G25 

TAHLB VII,~QUAN'.l'ITY AND VALUE 01" WIIEA'l' OF DOMI~KTIC PRODUCTION EXPOH.TBD FROM '!'III~ lJNI'l'BD S'l'A'l'BS 
FlWl\l 18!i0 'l'O 18tl0, INCLUSIVK 

Yrnr l'TI11!11g 
June nu-

1800 ......... .. 

1801. ......... . 
IOU~ ......... .. 

JHll~ .......... . 

181J.l. •••••••••• 

l~lif> .•••••••••• 

llltlO ••••••••.•• 

18117 ••••••••••. 
18118 .••• : •••• •• 
lHliO .•••••••••• 

1870 .......... . 

1871. ••..•••••. 
187~ ••••••••••• 
1873 .•••••••••• 

li;74 .••.••••••. 

JS75. ••••••••·· 
llliO •••••••.•• 

1~77 .......... . 

'1~78. ••·••• ... . 
1879 .••• ' ••••••• 

1880 .•••.••••.• 

COUN'l'ltlltt! 'J'O \VlllC:ll !!Xl'OU'l'lm. 

--·---------------·~-.. 
Ort1nt; Hrit ni n 
IHI<\ froJlLIHl. 

1Jm/iels. lJus/wls. 
l,ll:J.l, :!00 ............... . 

~4, liJO, Olli 

~~. uos, nua I 
271 ;12.>, 1:m 
18, 078, !J!JO 

1, !170, 7ltl 
4, fi85, Ult1 

1~. :1118, 4411 

27, 787, 0110 
22, 488, O!.!l 
rn, 1117, 411 
31, 7110, 870 

.IH 1 8:m, ~78 

42, 057, 004 
42, 2:i0, OG2 
311 20:!, ~no 
54, 66'1, 7:1~ 

57, ill!), 202 

70, 068, 075 

,W,010 
4G, 017 

38. ·170 
OU, 8~7 

21, 001 

1117, ~80 

14!>, 214 

200, 7:17 

llJ.1, 47·1 
880, 48;; 

37:1, 818 

510, 156 

0!10, Otl7 
n:11 fi7:J 

4.22, 2•12 

1, 223, 279 

Bushels. 
2H, 4UU 

i, 7~8, mo 
7,tn:1, no5 

•!11:1,0ill 
20:.?, ·1:.M. 

<ll, 4:11l 

2UO, 7tl:J 
no, ~~10 

1, 012, fl:l7 
rinr), :rna 

1, 4~0, OHS 

2, 22a, aoo 

127, 000 
521, O.Jl 
874, tH2 

4, R:J7, 001 

42, 14 7, li58 

43, 001, 201 

Bolµ;lnm. 

.JiuHhclH. 
81 O:i~ 

ltill, 4118 

1, o:lll, 1:m 
0!.!!!1 u~u 
78, ~;o 

a.i, 720 
5, 010 

IOii, 004 
0.12, :mo 

11 2751 lOl 
100, 054 

:I, 700, OD4 

2, 081, 744 
2, lUO, 282 
1, 410, Olli 
3, 0:1:1, 778 

D, 037, 2U7 

13, 418, 010 

l 1ort11g1tl. 

l111sltel~ . 
n, no 

251 tlHH 

tl:.!7, 070 
58:1, llH!J 

82, 104 

oo. 2fl2 
s:i, 7D4 

•J, 8110 

s:1, Ul9 
12li, 880 

701, 825 
47fi. 850 
420, 884 

1:11, l~O 
:wo, :101 

1, 605, 014 

1,·l12, 088 

1, 01:l, :J02 

2, 178, auo 
3, 174, till 

2, 100, 724 

IlrltiHh 
A11ml'irnl. 

Bttslwls. 
1, i ~n. rioo 
.J, Hl7, !116 

1J, nn~. 2:.!0 
0, Ci.fi!l 1 llU& 
4, 1rn, r;.1:1 

a, 70~, mn 
1, O!!n, una 

H.11, :m~ 

3, OO!l, tr.:I 
11, :u~:1, 211 

01 :!DO, 1:13 
0,:140, 178 
B,711,542 
O, :ioli, RIO 
8, 7~1. 30:1 

5, 0:12, 081 
5, li:IO, 0:17 

4, 1.i:?, 42·1 
fi, 070, lll7 

5, 2u.t, 033 

7, ll2(), 248 

Olhc•r 
couul.rln~. 

.Jl11slicla. 
oHu, uor. 
fi0ll,•17fi 
1.108,•ltlll 

UO!J, 7Cia 
oa:1,n.rn 

lf.7, AlO 
1, fiUl-l,!100 

Oo:J, 108 

.1~4 1 U:.!l 
0:1:1,:11:1 

BOii, Oli8 
mrn, n7u 
271, 717 
7111, 1)12 

n, nun, no1 

1, 770, 007 

21 U4.1, .11iU 
(I{}';.?, 2i0 

l,RW,:IB 

4, O·JS, !103 

'.l'otnl q11nnllty. 

11, um, u,a 
:JI, :J:I~ 0!'17 
a7, :.:!HU, lii2 
ao, rn11,.JH 
2a, OHl, 71:.! 

0, 0:17) Hi:? 
0, fijll, 10:1 

U,l·lll,·111 

15, {lltl, ~llU 

17, !iii7, H:JH 

an. n~·I, l tr) 
:u,:n11,1111u 
~o. ·I~:~, mm 
::o, !!O·l, :!8[) 

71, o:IO, U~H 

on, Q.17, 111 
tm, 01;1, 1~~ 

40, :t!fl1 61 l 

72, 40-1, 001 

122, ~ma, o:Jtj 

1GB1 252, 70u 

'.l'nLal vnl110. 

Dollrtl'8 • 
4, o;o, 704 

:ix, :11 a, on• 
1!~~. !i7:1, :.!05 
4u, ;r,.1, 105 
:11, ·ta~. 1:m 

.10, :m1, 1!17 

7, ~·1~. 7·10 

:m, ~·17, 11:12 

~·1,:H-l:lt!mO 

it7, 171, ~:m 
4!i, Ma, ·124 
:1111 utr1, uoo 
nt,·iG:J,!!!M 

IOI, 4~1, 469 

uo, 007, ~03 
OH, :JH~, 890 

47, l:Jf>, :i-02 

OU, 87~, 016 
l:JO, 701, 079 

100, 540, 305 
----'--------''--------'------·------·------------.!......----~--·--~- ·---·---------·-- -------~---~-

25 AG 385 



6 THE CEREALS. 

TADLE VIII.-QUANTITIES OF WIIEA'r OF DOMESTIC PRODUCTION EXPORTED !~ROM THE UNITED S'l'ATES FROM 1862 
'l'O 18801 INCLUSIVE. 

-

PO!tT8 FROM WIIICII UXPO!lTICD. 

Yoara. 
NcwYorlc. Iloston. l'bilndolpllin.. naltimoro. Now Orlo UllB, ------ _______ , __ _ 

Bushels. Bushels. Bu;iltels. Bus/tels. lluslw ls. 
1863......... 28, 10•!, 870 u, oso 2, 210, 770 531, lil7 ..... 
1803. _.... •• . 25, o:;o, rnn 1, 483 1, Goo, 032 411, srio ...... 
180·1. •••.. - • . 17, 201, 301 .. .. • • .. .• • .. • 447. 003 00, 583 1, 050 
1865.......... 51 Gl81 937 807 202, 40·i 2, 760 ...... 
1806 (a) ................................................... ··-······ .•.•••••••...• ·- ...... 

1807(a) ........................................................................... . 
1sos......... 7, 20s, a7n 1, ao1 70, 70<1 10, 700 a1, 
1800 •••••.••• 8, 3711, 024 

1870 ••••••••• 20. 077. 43·1 
1871.. ••••••. 18, 000, 704 

1872 ......... 17, 880, o:J7 
1873 ••••••.•• 15, 005, 200 

187* .••.•.••• oil, 482, Hl7 
1875 .••••...• 2!, 7~, 063 

ll876, ••.•.••• :Jl, 431, 183 

l877 •••.•. ·-· 13, liOl, 751 

:1878 ......... 80, 101, 611 
llllD ......... fi5, 485, 183 
1880 ••••••••• 07, :101, 343 

.... ~ .......... 

................. 
81, 014 

104, 681 
170, 805 
851, 788 

030, 040 
301, 051 

170, 032 
2, O·ll, 000 
a, 400, r.n 
n, 018, 1w 

43, 000 8, 3·18 108, 
oss, :mo s~o. o:n nos, 
as3, oso 20:1, 7-!:J I 12, 

1, 108, 102 
fi08, 174 

B, GOO, 072 
2, 812,·Wl 
3, 052. 1~13 

1, 420, 103 
4, 675, 501 

13, 247, 230 
14, 505, 403 

000, 3GB 

22117113 
2, 0:12, 30·1 
2, D7fi, 200 
1, 300, 5!!4 

1, CHR, 070 
8, 720, fi07 

23, 500, DOU 
84, 102, 701 

140, 
140, 

103, 
830, 

!,OH, 
3, 922, 

...... 
830 
8H3 
80~ 

filO 

.. " -. 
. ... 
onn 
847 
023 

220 
7118 
07~ 

032 

Cltiongo. 

llttshels. 
1, 087, 276 
1, 510, 300 
1, 274, 703 
l, 570, ODO 

·---·········· 

................. 
1, UOD, 810 

1, 775, 830 
l, 0:1:1, 314 
3, 703, 1:14 

AUO, 704 
3, 517, 081 
4, 801, 072 
2, 208, 405 
1, 8~1. 801 

1, 343, H33 
1, 7:1.1, on2 
1, 200, 720 
1, 777, 000 

-· -

·--·~--- ··~-""·-

Milwnnkoe. San I•'rnncisco. .All other. 

Bushels. BttBhcls. Bushels. 
1, 507, 057 1, li~O, R35 1, 282, 023 
2, 880, 701 l, 777, 21:1 2, ]12, 888 

2. 1G21 G8l 1, 703, l!>O 6f)2, ion 
1, 4~0. 401 40, 141 1, 102, 520 

······--···--· ··--·-······--·- ............... 

···········--· .................... ............... 
1, 288, 008 5, 542, 303 78,045 
1, 373, 77() 5, 5:10, 021 277, 306 
2, 3::!2, 317 7, 030, 030 2, 103, 837 
4, 48:1, 011 5, 003, 427 1, asu, os1 

1, J.18, 7~0 2, !:?03, 085 2, OGO, 438 
2, 34:.!, :117 10, 900, 102 1, 34f>, 783 
3, 004, 03:~ 11, &14, 578 2, n3o, non 
i, 2:rn1 483 14, 400, 058 a, 747, 705 
2, 187, (103 o, 003, 231 4, H4, 073 

1, £!27, 412 W, 8-10, 184 4, 004, 001 
1, 820, 030 o, 027, 337 o, oa1, G07 
1, 480, 773 lG,723, 302 6, 428, ll:l 
1, 330, 088 17, 801, 700 8, 7-00, 600 

-----------·····---1----··-------~-----,.. ·--·····-----·----
a No i·ocor<1 bs ports imlil!~hm1 for tlrns~ yanrs. 

--

Total. 

Buslifl s. 
37, ~SD, 
30, lCO, 

23, 681, 
9, 037, 

.. .. . ----· .... 

.......... .. 
lG,fJ.1()1 

171 !iB7, 
30,fiSI, 
34, 311-1, 

20, 11~3. 

301 ~041 
71, 030 
l:i3, 047, 
cm. o;a, 

40, 325. 
72,40.J, 

122, 35~, 
153, 252, 

. --~ ... 

572 

41{ 

712 
152 

SOD 
H:JU 
115 

000 

08U 
285 
.0~8 

177 
1~2 

611 
001 
U30 

705 

TnL1n IX.-QUAN'rITIES Ob, CORN 0:1!' DOMES'l'IC PRODUCTION l~Xl'OH.'l'ED l!'H.OM 'l'HE UNI'i'ED STA.TES ]'ROl\:t 18G2 TO 
' 18801 INCL USIVR 

l'Dll'rS llllOll WlllOll ltXl'OU1'1tD, 

Yen.rs. ------,.------...-------. ----,-.-----.,--------··-----------------·--------
Boston. l'hllMfol11hln.. Ilnltimoro. N"ow Ol'laans. Clltcngo. :Milwn.ukeo. Snn. ll'rnnc!sr.o. All ctlw~. 

-----------------1·----·-- ----·-·-. 
IJ1tihcls. 11UJJlrnl$. Jlu1Tlcls. lJitBliels. JJ1tslwls. JJ11ohcls. lJushels. JJ1uhcla. lluslir.lil. 

1862........ H, 115,902 60,087 777,150 087,401 .............. J,660,378 .............. ···--··········· 1,003,31!0 
1863. ••• • ••• 10, 880, 002 37, D03 •120, 205 482, 633 73, 004 3, tno, 045 • • •• •.• • • . • ••. • • •••..•• ••••... 1, 055, 80£ 

180t........ 2, 0·12, 588 28, 701 82, 707 72, 035 50, 128 810, 020 • - ••...•••.. - .•••••••••• - • . . • . BOO, 040 
1sua.. •• • • • . 1, 052, 407 7, sa2 ss, 012 121, 022 u1, so2 1, ooo, ooa .• _ ..••••••••••••••••••••..• _. 4H, 908 

1860 (a) ...................................................................... ······-· ............... ·······.-······ .............................. . 

1807 (ti) ...................................... ······-····· ........................................................................ ··············-· 

1808. .... • .. 7, 300, 647 25, 3'14 OOB, 587 018, 353 •171, 102 1, 303, 500 .•••••.••••••• ••••.•..•••.• ••. 000, 807 
lBoo........ a, 001, nso 18, oar 10s, 2sa 011, 4U·~ 400, 22s 086, 201 ••••••••••••••••••••••••••• - • • 1, i22, oos J 

1s10 ..... __ . 401, a3o o, uor M, 032 110, 4aa 12B, so5 . 413, no .••...•••.••.. -- •••..• ·····-·· 201, nsa I 
isn........ '· ~02, 2aa 100, 480 u57, ooo 1, 012, :i20 ooa, o•J5 1, 020, 012 .• _........... •• • •• • • • • • • . • . • . 1, ao4, noi 

1872 ........ 1s, n:n, 1'17 1, 4'18, 150 2, 702, BO~ 4, 002, 803 700, lliiO 4, 050, 048 .................. . ....................... s, 105,•153 

1873 ........ 20, 211, 51~ O·l7,f>IH 2, 000, 100 !i, 8601 1310 040, 457 3, 583, 451 .. ...................... ........................... 4', 074, 257 

1874 ........ 18, 000, 175 240, 775 2, 218, 802 O, 800, GOO l, 102, 507 2, 041, 204 ..................... . ........................ 2, 020, 304 

1875 ........ 15, 107, 21).1 1, 074, 511 3, M0, 182 r>, t.77, 4.04 230, 612 1, 307, 441 . ..................... ....................... 2, 000,076 

1876 •••••••• 14, 741, 001 2, 721, 297 11, 286, 002 lo!, 803, 3·18 1, 417, 036 1, 071, 283 .. ................... .......................... 2, 553, 41i0 

1877 ........ 19, 378, 21}1 3,07"!, 2-14 13, 257, 780 21, 871, 082 2, 802, 05·1 3, 022, 071 ........................ ............................ 6,465,401 

1878 .••.•••• 20, 440, 817 4, 480, 081 17, Rrio, oos 10, 014, 832 G, 704-, 078 3, 6Hl, 830 .. ....................... ................................ i, 080, 286 

1870 .••.•••• ao, oa1, or,2 8, lfi3, 028 10, 40:;, 8138 10, 006, 017 a, o13o, no1 3, 053, 500 ........................... ............................. 3, 780, 487 

1880 .••.•••• ao, <lBO, 387 s, 412, ll13 16,01(], 110 17, 404, 878 8, 030, 417 a, 1158, 226 81,<iOO 132, 550 4, 54.4, 787 

a No r~cortl by1101-ts pnl1llijhCtl for thoao yonrs. 
b A 11!acropnncy of 11 bueholl! will lm noticed bot-ween totnls of !ndlnn corn for 1802 na mncle up in tnbloa VI, IX, and XII. 

383 

Total. 

JJusltcls. 
b18, OM, 80,B 
10, l!0,476 
4, 006, 004 

2,Sl'l,72G 
...................... 

11, 147, 400 
7, O·l7, 107 
1, 302,11.ll 
o, s~o. noo 

84, 401,050 
38, f>ll, 030 
34, 434, 000 
28, 658,420 
40, 40:1, 573 

70, SGU,083 

85, 401, 008 
86, 200, 25~ 
us, 160,817 



GENERAL srrA'rEMENT. 7 

TAllLllX.-QU.ANTrrrns OF WHEAT ~'I .. OUit OF DOMl?.S'rIO I'RODUO'l'ION EXPOR'mD l!'ROlli Tlm UNI'l'lm S'l'ATES l!'ROM 
1802 TO 1880, INCLUSIVE. 

l'OUTf:I l'ltoA! \V!llCll 'JCXl'Ommi. 

__ Y_e_a_u_. -i·-N_e_w_Y_o_r_k __ ·_ Bosto~~-- . Phl'.ncltilp~~~r~~;~~~~:.-· ~;~~~~:~~~~~~l~~~·~~~-~-~r~~=n~;ko~ ~~~-~'~:~-c~:- __ ~~lo~:~~-: ----~o-tnl. __ 

1862 ....... . 
1803 ...... .. 
181).i ...... .. 

11arrcl8. 
a, 2us, ·J07 
2, 820, 070 
2, 240, 2(i2 

Barrels. 
4so, s.n 
301, 704 
300, 430 

1805... .• • .. 1, 020, 023 247, 423 

Ba1·rels. 
521, 400 
380, 005 
200, ·180 
2i?51 G82 

Barrel.~. 

:m,201 
an, ooo 
3:1~. 007 

!WO,U~m 

Bai·rcls. 

21, am 
27, Q.JO 

10, 302 

7H, 740 
40, 011 
:to, 002 

BMrels. 
~10, arm 
40, 000 
OJ, 206 
:l!l, l.!40 

B1in·cls. 
oa, 102 

14ll, 080 

108, 710 

•12, 140 

lJarnls. 
1271 322 
lGH, 555 
77, 017 

110, 030 
1806 (a) ........................................................................................................................................ .. 

18()7 (a) ...................................... .' ..................................... . 

1808 ...... .. 
1860 ..... . 

1870 ....... . 
1871 •••••••. 

1872 ....... . 
1873 ...... .. 
187! ...... .. 
1875 ....... . 
1876 ....... . 

1877 ...... .. 
1878 ....... . 
1870 ...... .. 
1880 •••••••. 

1, 111, 4-18 
1, 144, 470 
1, 800, 004 
2, 0-11,802 

1, 138, 035 
l, 801, 332 

2, omi, oao 
1, 000, 7"10 
2, uoo, 17'1 

1, 403, 033 
2, lO(i, 383 
o, 23ll, 202 
0, {)28, 291 

181, 718 
182, 117 
170, 00{ 

220,027 

um. 00.1 
171, 004 
208, 128 
238, 200 
222, 870 

211, 800 
205, 140 
4.1ll, li4{ 
(181, 241 

12, nao 
82, •IUO 

Ho, 020 
140, 150 

1251 f>4:.! 
1or., 7-13 
185, fi40 
171, 0·10 
171, 050 

140, 2:17 
150, 200 

170, OGO 
22u1 mm 

2"17, 1011,, 

240, 002 

350, 0·10 
180, 210 

anal 201 
:117, 704 
412, ua 
408, ~33 
.ins, :1a1 

a;21 021 
48~, 021 
5.10, 782 

1ri~. 418 

G7,mm 
107, 303 
20·1, 337 
103, HO 

89, 011 

5·1, oou 
133, 070 
83, OG3 
82, 802 

<12, 705 
38, 722 
09, 0·18 
til,7UU 

30, ·IOO 
22, 005 
4, 000 

io 1 05·1 

2, 180 
o, 170 

21, 010 
10, 072 
o, 818 

10, :IO•l 
50 

0

li, 022 
l,lHt 

.{.13 

074 

4, 413 
21, 859 

002 
fiOO 

1, 381 
040 

277t 04:.! 
300, filO 

3·111, 730 
108, 22a 

201, os:i 
257, 705 
508, 2•10 
452, 0&1 
42-1, U~B 

501, 0[>3 

4231 mu 
528, 105 
•1\17, 170 

87, 282 
105, li58 
:l78, 801 
3G8, 008 

378, 018 
287, 3Vil 
432, 031 
(iBO. ou~t 
408, 8~8 

no3, mm 
002, 107 
OU.!t 005 
501, 4:1\1 

lla.rl'"ls. 
(1. f'}i~. 033 
4, :mu1 055 
3, m:i71 347 
2, 004, 542 

2, 070, 423 
2, ,rn1, s1a 
3, 403, 333 
3, Gii3, 841 

,21 514 1 5D5 
2, G02, 080 

4, 004, 00·1 
a, u1a, 12s 
B, O:JG, 512 

3, D•l3, 005 
3, O·i7, 338 
r., 020, 7H 
G,llll,nll 

-----'-------'------------'---------------------------·--,, . ., _____ , ____ .. _____ ,. __ .,_, ______________ ,. 
a. No rocorcl by porta 1ml>llshocl for Lhoso y~nrs. 

TADLE XL-QUANTITY AND v A.LUE 01!' WHEAT FLOUU OF DmmsTIC PIWDUC'rION EXPOHTED lPlWM 'l'I-IE UNITim 
STATES FROi\1 18GO TO 1880, INCLUSIVB. 

Yeara. 

-
18® .............. 
1801 .............. 
1802 .............. 
1803 .............. 

1804 ............... 

1865 ............... 

18G6 .............. 
1807 .............. 
1808 .............. 
1860 .............. 

1870 .............. 
1871. ............. 
1872 .............. 
1873 .............. 

187-1 .............. 

1875 ............... .... 

1870 .............. 

1877 ............... 
1878 .............. 
1870 .............. 

1880 •••••••. •••••• 

Gro1tt llr!hlln 
nml Irolancl. 

Barrels. 
406, 847 

II, 420, 117 
2,230, 440 
l, 70·1, 400 

070, 75.J. 

400, 072 
130, 020 
110, 200 
484, 700 
407, 082 

1, 188, 951 

1,227, 62{ 

ll28, fH·:i 
531, 801 

1, 703, 08'1 

l, 231, 324 
1, 835, 185 

018, 283 

1, 015, 470 

2, 020, 605 

a, 045, os2 

--------·-·- -·------·--"··-·-" ---·-· .. --.. ..-~·-----·--· ·--·~-~ ·~-~---_...-

British .A.mor-
lea. 

------
Bari·els. 

824, 402 
652, 070 
724, 460 

M4,M4 
805, 080 

738, 040 

8231 055 
nos, 5Gt 
380, 483 

502, 070 

532, 200 
000, 842 

030, 088 
··Um, 435 
441, 5~0 

584, 385 
638, 2-11 
640, 801 
423, 331 

504, 020 

27.7, 600 

COUNi'nms TO Wll!Cll JIXl'Oll'f!m. 

--·~-·····-··~-------- .. - -----'····------~--------

Drltlah West llrazll. Imllcs. 

--·------~·----· -------
llarrcls. Ilarre'/.3. 

208, 377 r.02, 12<1 
a20·1,•r18 30•l, 012 
b371, 5:.?3 873, 302 
b400, 087 408, 820 
b427, 177 407, 07'1 

a370, 270 aoo, 840 
a200, f>82 200, J.l•i 
a23~, 57.1. 16(1, 353 
a220, 1U2 247, 6'15 

331, 875 384, 13~ 

419, •11i0 87(!, 217 
400, 038 405, 073 
421, 003 882, 216 

"" 43:1, :J02 408, a.l8 
422, 108 531, 379 

a470, lfi3 500, 832 
ai>35, 803 530, 180 
a420, 198 482, 200 
aM5, 200 016, 132 
a301, 411 717, 3771 

833, 050 537,0H 

lfoytl nml San 
1lomiugo. 

.. ~~-~-·-· "'·--~--

llrm·cls. 
Dl, 082 
72,0H 
00, 376 

lao, 112 
128, 024 

100, 004 
85, 82Ci 
41, 020 
01, 830 
38,H2 

Oi, 105 
07, 077 
72, 845 

110, 020 
100, 2•l8 

10-l,407 
180, 273 
lH5, 272 
132,SH 

1'10, 253 

100, 720 

Cttba. 

--~-

Bi 1rrcls. 
11, 848 

3, 700 
22, 04.3 
:12, Ci02 
no, 508 

27, 785 
38, OM 
10,r.45 

104,418 
143, 531 

149, 183 
180, 027 

10-1, MO 
1121 532 

100, 427 

127, 247 
01, 050 
01, 122 
21, 022 

121, 272 

101, 826 

a Includes Honduras 11nd Bt•itiah Guiana. b Inoluclos South Amorlcn.n colonies. 

OtlHI\' COllll· 
Ll'loH. 

Barrels. 
470, 220 
liOO, 8~3 

ol, 000, 875 
052,fil).1 
088, 21l4 

mo, unt 
li42, 400 

'12·l, 707 
f>02, 040 
0~4. 100 

733, 101 
010, 000 
01,J, 733 

nr:io, ~no 
o:m, n32 

700, 7~0 
712, 780 
040, 780 
7031 286 

l, 154, 8111 

1, 007, 801 

Totnlqunutlty. 

li1u-relR. 
2, 011, liOO 
4, 929, 7fi0 
o1, ss2, o:rn 
4, aoo, mm 
3, 557, 047 

21 OD·i, 51.12 
21 183, oao 
1, aoo, 100 

2, 070, 48:J 
2, 4:11, 873 

3, 40~. 3:m 
a, o:;a, 8.Jl 

21 U14, ri:m 
2, 502, 080 
4, 00,J, 00-l 

3, n;al i~s 
:l,O::Jri,fil2 
a, ~Ha1 oon 
a, o-i1, n:13 
5, 020, 714 

O, Oll, 4).0 

c 525, 010 bnrt•Qla to :lh·nnoo. 

Total vahrn. 

lloUara. 

387 

lti, -HS, G07 
2'l, !Ha, 8,IO 
27, r.:1.1, 077 
28, Olili, CIOU 
251 fi.BB, 2•10 

271 222, 031 
lR, n9o, 0110 
12,l\03, 775 

20, ~87, TOB 
IR, 81:1, fiOli 

21, mo, 5113 

2~. 00:1, 18·1 
17, 055, 084 
rn, :\RI, 001 

2!)1 ~(jf.\I 00•1 

2:1, It.!, 4·10 
~H, .1aa, 470 

2 l, llO:J, 0·17 
25, orm, 721 
20, r.07, 718 

8 5, 33:1, 107 



8 THE OEHEALS. 

TABLE XII.-QUANTITY AND .VALUE 01!' CORN OF DOMESl'IC PRODUCTION EXPORTED FROM THE UNITED STA'£ES 
PROM 1800 TO 1880, INCLUSIVE. 

COU~TIU!liB TO Wll!Qll llXl'OllTEll. 

--·---------- --.,.-------,-----------.-------.-------.----
Yonrs. 

Grrnit B1·ltnin 
nn1l Il'ol11nd. 

JMtiAh 
A.morlcn. 

llritlsb Wost 
Irnli eR, lI on· 
dm11H, and 

Otlrnr coun· 
tries. 

Totnl 'innnti t~" '.l'otnl value. 

1800 .•••. ····-·-·· 
1801 ••••.••••••••. 

1862 ............. . 
1863 ............. . 
lS~H ............. . 

1805 ..... ········-
1860 ............ .. 
1807 ............. . 
1808 .•••.••.••.••• 
1800 ............. . 

1870 ............. . 
1871 ............ .. 

1872 ............. . 
1873 ••••••.••••••• 
1874 ............ .. 

1875 ............. . 
1870 ............. . 

1877 ............. . 
1878 ............. . 
1870 ............ .. 

1880 ............. . 

11uslicla. 
1, 0-11, 325 

8, 1211 522 
1'11 4W, 7fl7 
10, 78:!, 707 
2, 24S, 801 

703, 300 
o, 880, 2:l2 

12, 1D7, 00<1 
8, 707, 088 
4., 257t (j()l 

40, 000 
51 005, 445 

25, 770, 831 
20, a:H, 7fi0 
20, 20\l, 3~3 

23, 387, 307 
4 2J •lrJ21 ';!40 
65, 460, 435 
on. 015, sa1 
O·I, GO 6, Bll 

Bushels. 
080, 825 

1,05:1, 5H 
3, 331, 515 

«1, 383, 881 
1, 307, 175 

1, 5H, 370 

2, 880, 501 
2, 288, fiDO 
2, oan, o.rn 
2, 108, 1'14 

720, 030 
2, 070, 733 
7, 320, 008 
7, O~:J, f!fi5 
5, B•IS, 038 

a. 202, 1so 
·i, 033, 002 
O, 03R, 881 
7, 033, •IOB 
7, 207, 0~7 

7, 187, 203 

B11sliels. 

13, 707 
277, WO 

73 

Bolgium. 

11itsliela. 
75 

62, 080 

2, 588 
10 .............. .. 

77, 071 

161, 400 
13,1, 0:13 
4fi2, 051 

:MO,•lf>O 
240, 620 

l, 303, 281 

21 87~, 784 
2, no.i, 220 

11, 271 
1, 077 

42, 074 

8·1, 708 

137, 500 
21 GOO 

om, nos 
00-l, 014 

1, un, om 

2. ·174. 03·1 I 
a Jnolmloa Contml nml South Am-01·lc1m ooloniea. 

Guhtun.. 

1Ju11licls. 
127. 254 
200, 3•13 

a212, 1as 

a21", 400 
a21<1, 43,1 

187, 750 
lfl21 2;0 
101, 000 

120, U12 
226, 200 

135, 7U& 

233, 602 
100, 005 

a2.jfj, 050 

a2•l2, 03U 

a2•1R, 508 
a,272, 002 
a2R1, 2a2 
a357, 075 
a317, 702 

a366, 047 

Cuba. 

Bushels. 
a.I, 573 

112, 101 
b200, 708 
bl71, 202 
b23, 308 

50, 802 

204, 450 
27, 082 
O·l, <Hll 
55, 000 

237, 20l 

205, 2fi7 
107, 002 
437, 102 
601, lfiO 

278, 870 
53!1, 2!H 
284, 800 
301, 115 

034, 510 

524, 701 

llttslwls. 
221, 103 
270, O:J7 
345, !JOO 
50!.!, [jpt{) 

ao2, o~o 

257, :MG 
300, 180 
214, <IOI 

178, 200 
285, 248 

248, 322 
332, 331) 

021. 751 
721, 8!17 

1, 3'14, 802 

1, 100, 870 
1, 047, 785 
•I, 110, 087 
7, jJ75, :.?01 
o, 3~1·1, 52•1 

23, 400, 810 

Ii Iucltulca nl! Sp11u!ah WQat lmllea, 

Bushels. 
9, Hl.4, 155 

10, 078, 2.\4 
JR, 004, OU!l 
10, llU, 470 

4, 000, GO·l 

21 ~12, 7~(} 
13, mu, 051 
14; 8HO, 8~3 
11, H7, 400 

7, 047, 107 

1, 0!12, 115 
0, 820, 300 

n4, ·i!n, or.o 
38, Ml, 030 
3,1, •13·1, 000 

28, 858, 420 
<Ill, 411:1, r.72 
70, 800, 083 
So, 401, 008 

80, 200, 252 

08, 100, 877 

Dolla1•s, 
2,300,808 
O, ROO, 805 

10, :187,383 
10, r.02, 704 

'J.1 aU'3,2SO 

3, OiO, 183 
ll, 070, 305 
14, 871, 002 
13, 001: 036 

6, 8~0, 719 

1, 287,(175 
7, 4i>8, 007 

23, 084, HOS 
23, 70-1,004 

:M, 7GO, 051 

24,460, 037 
33, 2ua,iso 
41, r.21, 245 

48, 030, 358 
40, 055, 120 

53, 208, 2-17 

TAnLE XIII.~QUAN'l'I'l'IES ()}' COHN MBAf, 01!' DOl\rnS'l'W J.IIWDUC'.l'ION I~XPOR'.l'ED FIWM 'l'lIE UNI'l'ED S'.l'A'frnS :l!'ROl\f 
ltl<I~ 'fO ll:lt::O, INCJ,UHIVK 

l'OH'l'H FHOll Wll!Cll llXl'OH'l'llD. 

Y111ws. 
NtlW York. llt1Hto11. 

Ba,nZ•. Rru·rd.•. 
1862. •• • . .. . • • . • • ... • • 13'1, 77-1 21, 702 

180~L.............. ... . .... .. .... Ul·l1 208 ~71 7fi1 
1804 ... u..... ... . . .. . . . . .. .. Hi!!1 Hll/ 21 1 IH3 
i1m:; _........... .. .. . . na, 2.rn w, non 
1800 (11) ...................................... ·'· .. 

I'hiln1l"IJ:;,;;,,1 
..1 

Jltirrr/s. 

•Hl,·lH 
n1,:mo 
a.J.~ii!.I 

a:tr 175 

llt•\iimort•. }:iw~~.;,,~:R:I 
.liarl'!'lH. J .llarrclH. i 

~_·:i.~tH , ............. . 
2:;. mm 11 osH 
~8, .J.18 17 

10, U~2 JO 

~:~~_<~!.:::::::::::::: ... -·~~;.·;;~· ....... ;.~:\;~;·I · .... ·;:;,·~~;' ...... ·~l;,4;.;, .......... ~~; 
1sou...... ...... •••••. rnr., 001 4.1, oor. I 11:1, i1m 'I nn, 81171 oos 

1 
1870.................. 11•1, sos 11, am 2.r, !l74 w, nao 4m 
1R71.. ................ 1 Ill, 7.JO rn,.170 28, 4fl0 I 20, 7~11 511 

1s12.-......................... un. 10:1 tiO,!i7G aa,4sH 42,·tas 3.Ui 
ll-\i3...... .................... :JOI, 007 72, ·1~2 :J.1, 76·1 O::!, 001 7J!l 
lRN.......... •• ••• • •• 201, 001 Hii, ~iiH 28, 080 H, OOS 

1875 ............ ~q ......... U17,80R 001H:l!3 :.!2,~rno 2:l,MQ 
1s10.................. rno,252 so,:120 :n.~oo :J.J,r.01 

1877 ................. . 
1878 ................. . 
1870 ................. . 
1880 ................ .. 

200, 074 
205, U:t3 

172, 425 
rn.1 1 772 

lo.I, 040 
sri, :na 

112, 070 

130, 41Jl 

~Hi. 811 
!!O, HJO 
23, 4~1 

13, 038 

:13, 0:!3 
2a, 208 
15, 4:!0 

7, 210 

072 

21 8:!0 
3, 073 

11m 
02:1 

1, a:" 
3, li57 

Chi>'1tp;o. Milwnulrne. S1111 Fmnclsco, All 11tlrnr. 

J.la1·rt~ls. 

13 

2UG 

Barrels. Barrels. JJa.;·rcls. 
~o. -1:13 

20, 101 

~4. 300 
10, 108 

.......................................................... 
n, ssr. 

030 

3·12 

:17G 

H!;O 

2, !!50 
1, :172 

1r,r, 
820 

1, 709 

aaa 
2, 000 
11 B05 107 

'20~ 003 

~o. 0:11 
14, 007 

~;;. 4~0 

24, fl40 

20, ROS 

25, O!.!O 
l~, IHI 

17, UlO 

75, 742 
88, 331 
l!B, 071 

80, 4:17 

a No rllllonl by 11orta pu!Jllsbed for these years. 

388 

J:arl'dl. 
!!:i:i. 570 
~5i, tM8 

2m?1 357 
JOU, 410 

u:m,GOS 
300, 867 
1H7, 003 

2ll, Sil 

308, fjQ 

40:1, 111 
:Jo7, so7 
2!)1, 05·1 

30-f, 2W 

•l.J7, 007 
4:rn, 753 
307, !GO 

350, 013 



GENERAL STATEMENT. 

T.ADLlc XIV.-QUANTITIES AND VALUES OF CORN MEAL OF DOMESTIC l'RODUCTIO'N EXPORTED l~llOM THE UNITED 
STATES FROM 1860 TO 18tlO, INOLUSI.VB. 

COUNTIUIIB 1'0 WllICII 1exr•OllTED. 

-~--~---~ ··----------- ·-·-----------------···--
Yenrs. Britinlt "\Vest In- Totnl. Totnl vnltw. 

G1·ont Th'itnin British .A.mol'ion.. <lit1~ 1 llonduras1 Cubn.. Pot·to Iiico. Otho1• conntrlos. nntl Irel•m<I. nmlGuinnn. 

·-·--·-~ ----~--- ----·--~- -- --<-····------~0- --~----

Barrels. Bar1'als. Bari·els. Barrels. JJarrals. Barrels. JJar1•e.ls. Doll,m<. 

180() •••·••• 051 04, •!00 10;;, G02 1, ooa 10, 158 44, 720 2a:i, 7110 012, 1175 
1801.. •••••• 2, 830 50, 258 88, 770 2, 500 8, 008 41, 281 20:1, :11~ no~. 003 

1802 .••••••• 1, 074 70, 10~ I al17, a:10 1.1~m. 012 o ........ ........ 4• .......... 20, 881J 2fl:J, 570 778, 3H 
1803 .••.•••• 2, 330 B:J, U52 a112, 5:12 b22, 1!12 c ••••• ••.••.•••••• 301 072 257, llt8 1, 013, 272 
1864.. ...••. 1,0&1 48, B·l7 al27, 020 W5,8:18 C~ ..... • • ............... 40, 171. 2u~. mw 1, B·HJ, 71l5 

18G5 •••••••• 4&11 ai, 242 104, 051 a, oot 10, 08,i •JO, 082 100, ·110 1, 4B!l, 880 

1800. ••••••· 6,412 75, 400 8·1, 0,17 a, o~s . rn, mm 48, SOH ~a1, ~7ti- l, 120, 484 
1807 ........ 2, 180 100, 388 105, 220 5,m3 13, '141 ·18, 41:! I ~8:J, 28L 1, fi!i5, 585 
1808 ..•.•••. l, 003 lli4, 030 OU, 7lfi 1, 310 20, 8:17 ris, oau 3:10, 508 ~. OOR, •I :rn 
1809 ........ 4,30•1 120, 218 115, 580 B, 130 20, fiUO 40, 03:1 300, 81]7 l, OiiO, 273 

1870 ........ O, 303 30, 740 BO, 785 1, -03l 11, BM ·ll, au 187, OO:l o:l5, 010 
1871 ........ 1,220 00, 287 on, 350 1, 757 10, lOIJ aa, oa1 211, 811 u:n, sao 
1879 .••••••• 1, 757 l<J(J, 121 ios,mm o, 2ao 11, 010 nu, 278 308, 8•10 11 :n~t, ono 
1873 -... ~ .. 935 107, 070 a.141, 021 2,37'l rn, soa 45, 8·18 403, 111 1, ·17<1,8~7 
1874. ....... l, 757 183, :128 alaJ, 512 2, 001 10, 078 68, •!71 387, 807 l, 5~0. 300 

1875 ......... 4, 010 120, e4 alO<l, 017 11, 030 3, 834 38, 733 201, 05•! 1, :mo,rm:i 
1876 ........ 270 lM, OU7 a1111l, 730 6, 180 o,mm 4•1, 800 [154, 240 1, B05, 027 
1877 .... " •• 0, 492 271, 8~0 alOl, 350 l, 005 12, 408 50, 803 M7, 007 1, fill, 152 
1878 ........ 7, 088 232, 0·17 al:IO, 308 B·IO 4, 000 G7, d80 432, 7fi3 1, a:iu, 1s7 
1S79 ........ 4, 808 211, 9~7 118, 037 ti,2'27 \11 088 ti'2, \)1\1 llll7, 100 1, ori:i, 2n 

1880 ••.•••.. 17, 43,1 100, 131 108, 808 s, 174 o, 205 42, 730 d350, 011 081, BO! 

a lnelmloe Contrnl nrul Ronth Amorlonn colunloe. o I110lntfocl !11 Cubn. 
b I110lutlea nil Spn11isl1 \V <•at Indies. d A tllscrepnncy ol" 28 bnrrcls wlll be notlcccl botweon tl10 totnla for 1880, ne mncfo up lu t11like XIII nrnl XIV 

Commerce iu itg-rieulturnl products in general, iw<l food lll'Ollncts in particnlm·, is as ol<l as civilizatfon; but its 
present met.hods a1·e. very irnw, ltnd its m1)itl increase is in:ofonmUy afl:'e.<1ting t\U thos<.'. cou11tl~ics with which we a;re 
most intimately rclnte<l by ties of; blood or of commerce. 

'!.'he first Aim of the agricnltnre of any country is the production of' tho matcria.Is required to feed and clothe 
the people of that countr;y. This doue, then to produce sneh luxuries as can be grown, and also the raw nwtorials 
usctl in manufnotures, mul lastly .to pro<luce n snrplus to ex1>ort. The export of' a, surplus, h0Wl1Y(1r, often precedes 
its mannfacture. '!.'he 11resent gonemtiou, by the introclnction of' steam trmrnpoetation, b;y new invontions and 
appliances for putting in cropR l111cl harvesting them, by t.1H\ l\,}l)llk.n:tilms of f:l('.fone,e. in 1ncre.1ising tlrn ·;iikll1 nml h1 
suggec;tiug- 11ow USC'S to which tlle cm·eals rnn.y be apJllilHl, lrns iiitrodnnecl e11tirely irnw 1n·oblems into t.ltis indrnitry 
and into other prodnctiYe iwlustries. '.!'Im daily bread of all civilized countries is so innne(liatcly dependent; on 
ngricnlt.nral production that tlt(IS(l llew cornlitions of' lloth production aud trnns1)()rtation luwc rnodifletl the problems 
of politfoal and social economy in all christendom, ancl matters ·which once 11ud hut 11 local interest luwo suddenly 
beconrn of worlcl-wicle importance. As a corrneqneuce, our ngricultnml in·o<lnetions aud onr agricnlt;nral methods, 
with the f'aets i1crtninh1g to thc.m, 11ave in orn~ way or m1otlwr lieconrn im1>ortm1t factors of l1ist1nliauc)c in tho po1itical 
untl soeiltl ecornJrny of every country of l~urope, Hllowiug themselves iu a. variety or W!LYH: hel'o by tho reduction of 
the rents, there by the decrease of the value of agrioultnml lauds, or by tho incrcuso of the m;o of improved 
ngricnltural implements aud macltineH, by tlte decrease of prices of home-grown prodnetiom:, by chn.11gcs in eonrses 
of cropping·, by modifications in laudhoklings, by distress amoug farmers, by emigmt.ion, by 11olitkal uuon.::iin(•ss, 
aml so on through a. long liHt of' effects, some imrnedia,tely u1Hl others more remotely related to American agricultnml 
com11etition. The di::>turbance has been particularly great w1icro tlle s;ystmns of laudho1ding· are mo::;t n.lfocte<l l>y 
the htws, mrntoms, and traditions whiel1 have remaiued from n. IH'-CVious ag·e. In some count.des so great lnrn been 
the ,t'f'fect that; 11nmerons observers cousiller the ]H'eSL'I1t period eeonn1nicnl1y, ~tn<l inn se11so iwlit.ienlly, a" el'isis", 
l1astened, if uot actually caused, l>y that den1lopment of Americm1 agricultnm which relates to foo<l 11rcHlnctiou. 

'l'hese facts, taken ii~ connection with the 1r1agnitude of our gruiu and food exports, nrnlrn it important 1.liat., 
along with tho bald tables of grain pro<lnction1 the methods and conditions of that pro1lnction be clisensseil. I 
slia.11 therefore consider, first, the distribution of oi.lr cerea.J protlnction aceor<ling to sevcra.l :factors; uext, certain 
facts pertaining to the cereals as a whole; theii the special crops in detail; an cl ilnally, a ful'ther co11sider0itiou of 
some of the facts and conditions pei:t.aining to our cereal production. 

Cereal production i11 tho Unhctl Stlttes bas athLinec1 its present importimco ancl assumerl its present featnre1:1 
under tlle molding iu:tlueuccs of a great number and variety of conditions. The fact is simple, but the causes arc 
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10 THE CEREALS. 

complicatec1, and unlike factors are so correlated that very different conclusions may be reached, according as we 
give greater or less importance to this or that factor in the comIJlex ])roblem. It i.ij therefore important that so 
many of the factors as are practicable be considered separately. 

The clistribution of grain proclnction in the UnitAcl States may be consiclered in respect to threo classes of 
eon<litions: First., the cli.stribntion according to geogrn.phical features, such as by states, by fatitlllle and longitmlc, 
accortling to topographical features or physical characters, by drainage basins, nnd by Iiypsometric groups 
(elevation above the sea); secoml, according to geological f'eatnres and soil; and third, according to clinrntic 
cornlitions, such as tero110ra.ture, rainfall, storms, or special climatic peculiarities. Then beyornl these are nmny 
factors which are largely social, belonging· to race, to custom, to questions of lancl, some of which will be considere1l 
later. 

DISTRIBUTION BY ST.A.TES. 

Wl1ile the ceren1s are grown in every state and territory of the Union, and in nearly every county, yet the great 
bnlk of the product,ion is in a belt belonging to whl1it are po1)u1arly called tlle nortlrnrn states, if this be made to 
include :M:issonri, Kansas, arnl Ndiraslm. But even in this belt the amonut is very unequa,1ly distributed. T11e 
aggregate grown by each of tho suYcral states an(l territories in the or<lcr of their 1)ro<luction is seen in the 
following table, along with i1ercentages of total production am1 other data. 

'l'Al3LE XV.-TOTAL CEREAL PRODUCTION J3Y STATES, .AND PER CENT. OF TOTAL PRODUCED DY E.ACil. 

Toti>! prounc· l'"r oont. Cnmuln. TotRl pro<1no- !'or cont. Cum11ln.-
st~toa. tlvo 11er States. tivo por tion. of toW. oent. tlou. of tot1tl. cont. 

-----~ --·--·--
Jhtsliels. Jln~liela. 

'.J:otnJ. .......................... 2, 001, 002, •iao 100. 00 ~ ............ 2G South Cnrolln!l ..•..•••••••••.•••.•.•• 15, 488, 208 o. 07 07. 23 
27 01•ogon .................................... ~ ........... 12, ll:l3, 019 o. 48 07.'il 

1 Illinois .............................. •J.J4, 622, 350 1-0.·!S 111. 4S 28 Loul8lnn:i. .•••••••.••••••••••••••••••• 10, 142, 070 o. 38 OR, OD 

2 Iow1> ................................. no~. 4fl7, rn1 l:l.'14 20.D!l 20 Dnkotl\ .............................. 7, 852, 680 ().27 US. l\6 

3 :Mls8onri. ............................ 2<1a, s:m, <1-05 {).!!2 30.14 ao Vcrmout ............................. 6, 780, 786 o. 25 08. 01 

·i Ohio .................. '. ............... 188, 0:1:1, 077 7. 00 46.H 
5 Imlin1m .............................. 170, 112, ms O.M 52. 78 31 Doll\wm·o •••••••.•••••••••.•••••••••• 5, 400, ll77 o. 20 OS.81 

0 Rnu~na .............................. 131, 071, 7~6 4. 80 57.07 32 1\1nino ............................... 4, f>.13, 206 0.17 OR. 08 

7 l'enns~·lvrmlu. •••.•.••••.••••••.•••••• 100, 810, 422 a. oa 01. aa 33 "\VnHhington ......................... "'· 108, 370 0.15 00.1:1 

8 "\ViBllClllSill ••••••••••••••..••••• : ..... OD, 001, 320 a. oo GG. 02 34 Florid11 .............................. a, G45, 043 0.14 OD. 27 

{l 'Itt•ntlHiky ........................... so1 053, ita2 a. a.1 OB.Ga 85 Conucctiont ......................... n, 440, 451 O.lB 00. ·10 

10 New York ........................... so, 9211, 70·i 8. aa 71. 00 
no MnRsnc.lmsotts ....................... 2, 810, 481 0.10 00. fJO 

11 llrlchlg1m ............................ 88, 007, 084 n. 27 75. 26 87 New IIn.mpsbiro ..................... 2, 74:1, 760 0.10 00. GO 
12 N ohraslm ............................ ss, oao, aia 3, 20 78. 52 38 Colorn<lo ............................. 2, MS,573 0.10 uo. 70 
13 Miunosota ........................... 70, -044, 805 2, 82 81. 34 ao Utllh ................................ 1, 011, aos o. 07 DD. 77 
14 '.l:enirnsHoo ........................... 76, 037, 8<14 2. 78 84.12 40 N<'>w:Mmdco ......................... 1, 547, 247 0.06 on.ss 
15 Uollforula. ............................ 4ii, l3fJ, 852 1.07 85. 'iO 

l(\ Vir)llnlr> ............................. 42, 737, 004 1.68 87.57 41 Montnn11 ............................. 1, 417, 080 o.os 00.88 

17 'l'mrns ............................... BO, 025, 011 1.36 88.73 42 I1l1tllo ................................. 1, 208, 32·! o.ou oo. 03 

18 No1tll Cnro1lnn. ...................... 3u,1i87, MO 1.32 D0.05 •13 Novac1n .............................. 782,510 o.o3 no. o~ 
rn (foorgin. ....................................... 32, 031, !l12 1. lll 01. 2•1 4-l IU10do Is!nnd ••••.•.••••••••••••••••• 60.i, 580 o. 02 00. 08 

20 AJ11hm111i ............................. ao, 0011 mm 1.11 02. 35 45 .Arizona. ............................. 410, 788 o. 02 100. 00 

21 A1'1rnusas .................. -......... 27, 070, 800 1. 03 03. 38 
532 J\far,vlnnd ............................ 26, 109, 100 o. 07 04. 35 46 District of Colnmbiu. ................. 47, 206 o. 00 o. 00 

23 Mlsalaaip]!i .......................... 23,G24, 702 6.87 05. 22 47 \Vyoming ............................ 27, 264 o. 00 o. o~ 
24 \Vest Vil'ginin. ....................... 20, 409, OH o. 76 05.08 
25 N~wJc1·sey .......................... lB, 1B2, 586 0.68 99.66 

The above table of aggregates merely shows the rellitive importa.nce of the states as compared with each othert 
am1 not the actual importance of grain IH'Olluction to the individual st:ltes themselves. This last question is tei1ated 
in part to thei a:vemge production i1er head of popnlatio11, and in part to the i·elative amount of improved land ii! 
graiu. These factors will be better seen in the maps arnl in the other tables. 

lllinois is t:lie leading· state in each of the t11ree most abundant cereals, maize, wheat, ancl oats, its products 
amounting to 16.48 per cent. of the total grain product of the country. The crop of five contiguous states 
Ohio, Indiana, Illinois, Missouri, and Iowa,, amounti-; to 52.78 })er cent. of all our grain. The quantities of each cereal 
producecl by the states, respectively, will be found in the special tables under the respective grains. It wi11 be 
noticell also that the most of the grain of tlle United States is grown in regions where mixed farming is pmcticcd, 
aud on farms of moderate size. By mixell farming I mean the growing of both green and grain crops, 11,ncl the 
production of animals on thf\ same farm. In special cases some one crop, particularly whea.t, is cultivated to the 
exclusion of others, ancl some of these cases, from their magnitude, or their unusual methods, or their pecnnia'1:y 
success, or tlieir romantic history, have been so prominently before tbe public that their ;relative importance m 
respect to the whole grain product is mnch overrated in the popular imagination. 
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DISTRIBUTION OF CEREAL PRODUCTION. 11' 

DISTRIBUTION OF THE CEREAL PRODUCTION IN AOOORDANOE WITH 
GEOGRAPHICAL, PHYSICAL, AND OLIMATIO FEATURES. 

'l'he tables of grain diStribution according to physici1l moments, pn~paretl uncler tllo <lircction of l\lr. Gan11ett, 
form ii, new and most important fe:Ltnre in tho statistics of grain IH'Otlnction, ttrnl constitute a sc:ientiiie hrvestigntion. 
of c!lpccial economic interest, introducing new scicntilic data. to aid in tho soln ti on of futuro problems. G l'ai11-
growing has reached its present magnitrnle only by the iti<l ot' pl1;ysiertl Hcionco. Tho tn,hles giving thll tlist,rilmtion. 
b.Y 1Mitwle and longitu<le, hy topogt'rtphical 11ivisions, and l>y clrainn.g()-lmsins arc so iilain that they 11ce1l little 
CO!llll!Ollt. 

'l'lrn tables, >Yltich show tlic distribution according to tho various physical featnros of tho country aR a. whole, 
will lJo fonml in the tPxt which follows. 

'fhe tallll•H lmvo been prP1H1rml by using the 11rocluction of each county 11s 11 unit, the counties lying within 
clim!rcnt tli vixious beiug taken off from nui..ps upon whic11 these lines hacl been ske.tchoc1. It is to he \mtkTstool1, of 
com·so, that the <listril>ntion is not, nrnl cmrnot lie from the nn.tnre of things, an exact one, huu:lmlwh ns lines of 
clifft\l'(mt tempcmtureci, amount of rainfall, elevation above son-hwcl, e.tc., cmrnot be 1lrtt\\'ll with nny gl'eu.t llegroo 
of certain t;y, arnl because, iu cases whore parts of counties lie in <liil'crent divisious, the 11ivfoiou of tlrn county cmmot 
be macle with exactness. 

'l'hc tabl11s of distl'ibntion by latitn<le aml longit.tHlo show tlrnt the most of tho erop is proclucod liot.woon 38° 
nntl <lfiO of fatitndc, the diffenmt gmins, of com'so, having tllG e~nter of thc~ir belt not qnito oohrnh1m1t., 1m"li tlle, 
throe degrees betmw.n 400 arnl 430 may be consitlorctl as the eontcr of the belt. 

DISTUIBUTION IN AOOOH.DANOE WI1'U 'rOPOGUAPIIIOAL Ii'I~ATUHBS. 

~L'lrn tables of distrilmtion by topogrn.phirntl fon.tnros show that tlw '(prairie region" proch:wcs B7.7 per cent •. , or 
about throe-eighths of tho whole, the "central region" following: thrnm two i>rollncing 1wm·l;y its much ~Ls all tho 
other nineteen tor>ographical divisions int;o which tho country is !1ivitle1l for this investigation. 

• 
'l'AllI.ll xvr.-Trm DISTRIBUTION OF cmmAL PIWDUCTJON JN ACCOIWANUI~ WI'.l'II THE '.fOl'OC:lRAl'llIOAL l!'l~A'l'Uirns 

Ol!' nm COUNTlW. 

Topogrnp hici\l region~. Wheat. Ilnr!tly. 

Bunhcla, lhishela. 
North Atlnnt.lo const .••••••....••••.• , .......................... , ........... . B•lS, 150 217, 108 
Jt.U.hlln .. \t11mllo oonat ....................................................... . s, sno, 477 14, fl20 
Suuth ,\.tluntili conat ....................................................... .. 257, fiOO 000 
Gnlfrnmst .................................................................. . 2, OU!.? 210 
XorlhN•~tom .Appnlncl1!nn roglon ........................................... . 11 207, HH7 774, Gl6 
Ccot111l ,\t•Jlal11uhln11 r<1glo11 ................................................. . i:i, urn, 4 un mo, 001 
ncgion nf tho gr1•1\t lnltes ................................................... . 22, 080, O•la 4, o&a, 2a1 
Tut1•riur11h1tNtn ............................................................. . 20, 7~0, 050 d, 701, 821 
Soul111•1·n Appalnchi:m roglo11 ............................................... . 1a, a11:1, 212 :n, ono 
Ohlowtlloy ................................................................. . 23, 424, aoo 1, 40~. 720 
Soutlt~rn lntorlor plnlonu ., ......................... ,. ..................... .. 4, 24~, 010 351 :J05 
lill~~i!l.'>IJ1pi rlvor lrnlt, ennth ................................................ . sm, ooo ............... 
Mlssissi1111i t·iver bolt, north ................................................ . 4:1, osa, ooo a, 20s, eoo 
Sonthwr·st c~ntml l'l1glo11 ......... " ......................................... . 10, 705, 22'! 65, 738 
Ccutmi 1·,,gion .............................................................. . 10, sun, 788 {}~2. 76J 
1'rnil'111 rl'glo11 ............................................................... . 125, 001, Ci50 10, 200, 006 

13, 528, 034 770, 0()2 
2, 707, 000 14G, 816 

ltissm1rl rlvm: blllt:························ ................................. . 
'V1•st<•rn 11l11lns .............................................................. . 
IIMvlly tlmlH>l"cll region of the Northwest ................................. .. n2, !Ho, 4oo l, 960, r.10 

27,442, 050 S, 4H3, 500 
l•I, 745, iilO 6, 001, 600 

Cor1llllom11 rogfon ........................................... , •.•••••...•••••• 
l'nelflo coast ............................................... ." ................ . 

On ta. 

lll11l1els. 
i, ms~, 405 
a, lla5, s20 
1, oao, ooo 

680, 712 
10, ~oa, s10' 

20, 780, 373 
28, 1lli, 100 
40, 004, 013 

0, 71~, 310 
~I 22::1, 200 

10, 704, 104 
412, 700 

30, 834, 000 
12. 27!3, 321 
no, 505, uo1 

140, lilO, 110 
D, 220, 800 

814, 400 
10, 44u, 103 

4, 254., 000 
5, •J88, 027 

Ryo. 

Busliclt. 
200, 008 

soo, 257 
32, 300 

2, OU~ 

1504, 817 
2, 777, orn 

llM,018 

3, 080, Oll 
8~2. 800 
3:13, 000 
85, J83 
7,Son 

1, 107, 800 
Ofi, 400 

0:12, 170 
0, 173, 330 

D.J4, 120 
70, 400 

440, 700 
170, •1!14 

4•!, 700 

'.J.'olal • ................................................................. -,5-D,-4-70-,-50-5 -4-4,-11-3,-40-5 -4-0-7, StiS,-09-11 -1-9,-83-1, WS 
_________________________ .!._ ________ _ 

X11<llu11 corn.~ Il11okwlrn11t. 

·-··-···----·<·""" 
ltwillela. Jlu'aliel•. 

H, ~.m1I, GUO 81,7~ 

80, ltll,llfl~ 1ll5, 057 
10, G!l;!, 100 .................... 

O, 000, Oli4 ..................... 
u, 30~. 074 1, 873, 780 

n:c, 200, noo a, oHo, 101 
az, !lo.t, 4a4 0211, 301) 
02, oon, 854 4, 040, 600 
7:J, 57ll, 405 421, ~01 
81, :11H, 017 140, 586 

00, OliO, Rll5 1, 803 

rn,.12a, 200 . .................... 
110, rn o, ar.o IOU, •lfrO 
108~ 300, 285 O, ~S3 
230, 10~. 204 2!10, ~07 
720. 0:1&, 8~5 50:'.l, ~40 

110, 71'7' 1"7 lll,Oil 

5, 078 1 OU8 1, 200 
no, rm:J1414 251, 102 

1, GM, 405 H,B5~ 

J, 40.J, 887 10, 7lG 

1, 754, 801, B36 11, 817, 827 
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12 THE CEREALS. 

Considered by clrairmge-basins, the great MisRissippi basin, of course., leads all the rest, as will he seen iu a. 
discussion of the special crops .. 

'l'AUL1~ XVII.-DIS'rRrnU1'ION OF CEREAJ; PRODUC1'ION BY DRAINAGE-BASINS. 
·---=.:c.0·1= c. 

Drninage-b~~--------- _Wheat. _ ·1 ··--n_a_1_·1,_'Y_· __ 
1 
__ o_at_a_. _____ n __ Y_<>_· __ ,_r_n_t1_1_1U1_c_"_r1_1._- __ n_1_rn_k_w_1i_ca_t_._ 

JJushels. Bmhels. JJ1rnhels. JJ11shels. Bushels. llu11T1els. • 
.A.TLl.J!l"rlo oc1tAN... ••••••.• •• •••••• •••••••••••. ...... .•.•.•. ••••••• 410, in,ouo I 28,777, 700 aoo,1so, 200 rn, ooo, 200 i, 102, :Ms, soo 11, rn1,300 

NewEnglnIHlcoust............................................ 1,005,000 600,000 0,105,BOO 058,900 -0,8•!7,800 83:1,300 
St .. ,Johu'H river............................................ 131, UOO 18, GOO 6\)2, 700 1, 000 12, 000 203, 1\00 
l'llnobscut river ....................... .' ................... . 
l\.e11r1ulH,1l} i·iv·cn· .. ......................... ......... t ................. ....... . 

Miirriuuic rivt11• ................................................................ . 

Con1H~ct.itntt riv·or ...... ....................................................... . 
Houso.tonit1 t'iYor .......................................... . 

Mitlcllti Atlantio coast ........................................ .. 
IIutlaon rl\<(11• ............................................. . 

J)11lt1wniii l'ivor ............................................ . 
Susqn;1\rnmm dve1'. ........................... , , .......... . 

I'otomiio river .................................. ····;•······ 
:South J.\tlnntio conat .......................................... . 

J1uneA rlvor ............................................... . 
CnJll\ )fo<tr t'lvor ........................................... . 
Nensll r!vt1r ............................................... . 
l'e<lt'<) 1·ive1'. .............................................. . 

Ronnoko rlvo1• ............................................ . 
f'$0,11b10 l'iYOl'. ·····•••• ••••. • ... • •• .... •••••••••••• ...... • • • • 

Snv11nnnh river ........................................... . 
.Altnmnlta rlve1· ........................................... . 

Ureutlaktis ................................................... . 
St. fatwronco rlve1-. ........................ , •••••••••••••.. 
Lnl<e Ontario ............................................. . 
Lnko Erle ................................................. . 
Lako IIumn .............................................. . 
Lnlrn >lf!chlg1m ........................................... . 
Ll\ke Sn\ltll'lot• .•••••.. ' .................................... . 

Re<l Rivet• of the North .................................. . 
Gulfnr M:odcu ................................................ . 

.182, 000 
202, 400 

70, 200 

105, 000 

0, 700 
31, 491, 700 

676, 000 
4, 000, 300 

10, osn, ooo 
O, 410, fiOO 

0, 044, 100 
l, r.rn, 4uo 

522, 800 
3~0. 700 

l, 000, lOO 
1, 2G7, 700 

1, 1.11, aoo 
641, 000 
702, 000 

78, •100, 700 
fi(Jfl, 400 

8, 213.,400 
22, a:w, voo 

9, 755, !iOO 

33, 783, 000 
18, 200 

3, 704, 200 

200, 108, 000 

48, 200 
07, 200 
4·1, 000 

J:l4, 000 
10, 400 

032, 500 
233, 100 

18, 800 
050, 200 

17, 200 

86, 500 
•l,200 
1,400 

1, 600 

10, 400 

8, 000 
8, 500 

10, fi70, 800 

fil7, 300 
6, 058, 400 
1, mo, ooo 

ODO, 100 

2, 000, 700 
ll, 400 

138, 000 

lU, 731, 300 
l'oniusul!t ofl!')oritln. ...................................................................... . 
.A..111tl11.chi1111ht rlver.... .• . .. . .. • •.. •• ..................... •. 870, BOO 4, COO 
Mobile l'lver.......................... •••• •. ............... 2, 074, 8110 7, 200 

Tomb\glme r\"ver............. ... ..•• ................... 3!0, 000 2, 400 
.A.liil;n1111L rlvw....... .• • • .. .. .. .. • • • ••• ••• • •••••• •••••• 1, 733, 1100 4, 800 

l'1t8cngoula river ......••••• , ............................. .. 
l't•l\1'1 t'iYlll'. ............................................... . 

Snhino rlvor .............................................. . 
Trinity rivei'. ............................................. . 
Jl1·nzoa rlvur ......................................... • ••••• 
Color1ulo llivor oC Texas .................................. . 
Nttt~t!es rJvo1• .......................................... : ............. .................. . 
Sim Antonio river ......................................... . 
Itlo Gmmlo ............................................... . 
:Mis~lHHiIJ\ll river ........................................ .. 

Yn.z1)~) rivnr ........... .' ...................................................... .. 
IU\11ois river .......................................... . 
ltm1k ifror .......................................... .. 
·w·1scom1i11 rlvm: .................................... .. 
Chlripown riv~r ....................................... . 
St. C1·olx rlvor ....................................... .. 
.Mhm~sotn rivar ....................................... . 
Co11nr rivor ........................................ : •. 
DM llloinoa l'iver ............................. ; •.•••••. 
Ohio 1·Jver .............................. , .••••••••••••• 

':.rnnnc~.aR<~o t•iveir ..... ............................... , .................... .. 
Cnmb01'1aml l'lv01• ................................ . 
Kentucky rlver .................................. .. 
Groon i·lvor (of Kont110ky) ........................ . 
Licking rlvor ........... -. .... , ..................... . 
Knn11wh11 ri\•01• .................................... . 
M.nnong11lwll1 rivor: ............................... . 
.11.lloghcny rivor .................................. . 
111lnmi rlv<lr ....................... , •••••••••••••••• 
Soioto i·iver .... ....................................... ., .................. .. 
'.Mnslthtgum l'iver .................................. . 
"\Vnbnsh t·ivor ..................................... . 
Big San<ly l'ivor .................................. .. 

1, -too 
14, 300 
on, aoo 

l, 108, 800 

834, 000 
lfJD, 700 

4, 100 
78, 100 

rioo, 400 
203, 420, 700 

01, 200 
is, or.a, ooo 

6, 700, 200 
ll, 359, 100 
2, 201, 500 

2, DOD, 300 
!), 230, 800 

12, 000, ROO 
o, w:1, ooo 

107, 058, 100 
fl, 7:J8, 700 
3, 207, 000 
2, 107, 200 
i, oo.i, aoo 
2, 052\ 400 
1, 124, sou 
2, 225, {00 
1, 847, 100 

6, !HO, 300 
.0, 239, 400 
8, 023, DOD 

43, 678, 800 

281, 000 

1, 200 
85, 100 
12, aoo 

6, 000 

1, 100 
42, 600 

10, o~o. ooo 

386, GOO 

2, 062, 600 
452, 600 
107, JOO 
117, 300 

582, 700 

1, 207, 700 
357, 100 

2, 5051 200 
2tl, aoo 
10, BOO 

347, 000 
4,000 

48, 600 

28, 860 
1'13, 200 
948, ouo 

40, 500 
M, 100 

101, sou 

50<1, 200 4, 300 131, 000 05, I 00 
877, 700 7, 800 •101, 000 47,400 

400, fiOO BO, 800 011, UOO 25, ~00 

2, 00.f, 000 278, 300 2, u!U, 200 274, DOO 
•IOl, 1100 10~, ~00 4711, 000 52, 800 

44, 010, ooo o, 001, noo 82, mm, 400 o, ou1, ooo 
O, 40•f, 400 l, 8~0, 500 0, 512, 300 1, 050, 400 
8, Oi4, 300 2, 130, 400 10, fl GO, 200 1, 02~, 000 

101 501, soo 1, 1120, 500 24, u:io. 400 21 011
1 

ooo 
2, 130, ~00 4:l2, 400 10, 001, fiOO 

12, 3110, ioo 25D, 100 oa1 a~o, !WO 
1, a44, 400 w, ooo 5, 4a7, 400 

487, ooo 17, soo 3, 70R, noo 
~23, 800 12, 000 3, 574, 200 

1, o~s. 500 56, 400 s, 001, 4(lo 
1, on2, :100 m, soo o, ooo, 700 
1, 700, 000 2F., 7 00 8, OD~, 800 
1, 472, 800 17, 000 {, 007, 800 

1, 200, 000 21, 000 5, 777, 700 
07, 040, 400 2, 082, 000 00, 337, •100 

5, 080, 700 2:l0, 400 2, 2GO, ooo 

13, 001, 800 227, 000 12, 274, 000 
18, 820, 000' 22·1, 100 38, •1:10, llOO 
7, 404, 300 85, 200 7, 081, 700 

20, MO, GOO 1, 2U7, OO()· ll8, ~00, :100 
GO, 700 4, 800 

1, 060, 700 13, 500 
208, 827, 500 o, 007, 400 

2u0, llOO 

1, 720, 700 
3, 05:3, 800 
1, 070, 000 
1, 081, 500 

342, 700 
489, 300 
570, 800 

1, 54~. 000 

1, 334, 500 
251, 200 

11, 700 
l•JO, 400 
m,uoo 

257, 541, 200 
330, 100 

B1, 350, COO 
20, 078, 600 

5, 63:1; 100 
2, 251, 200 
1, 180, 200 
7, 000, 100 

l<l, 888, 500 

O, OU, 000 
50, 805, 200 
4, 585, 000 

•1, 725, 000 
517, HOO 

1, 530, 400 
433, 100 

1, 107, 800 
2, 005, 300 
7, 7:l0,DOO 
2, 870, 60(} 

1, 880, 700 
6, 70il, 000 

14, 710, 100 

259, 500 

:!, 500 
26, 800 
84, 100 

s, 000 

25, 500 

3,400 
0, 000 

7, 100 

3, 700 

2, 500 

o, 022, 700 
2, ~00 

1, 858. 700 
1, 207, 100 

486, 000 
53, 000 

10, 500 
43, 000 

865, 000 
307, 800 

2, 456, 700 
203, 000 

01, ouo 
203, 200 

74, 100 
120, 500 
180, 600 
110, ilOO 

407, 000 
36, 700 
30, 700 
53, 000 

207, 000 
22, 700 

2, ~00 
80, JOO 

1, 400, sor., uoo 
1, 8:JO, 100 
7, 301, 5()0 

25, ~88, 000 

11, llHll, l\00 

13, 801, fiOO 
l, 37l, 000 

2, 771, 000 
·l, 374, 100 
o, 7:13, 700 
O, 6U7, 800 
2, 280, :100 

02, Ullo 
1, 155, uoo 

007, 800 

1, 4.40, 880, 400 
7, O!).~, 700 

184, 816, 200 
40, u:m, 100 
7, 035, 500 
1, 081, 100 

487, 000 

4, 048, 000 
03, 053, ooo 
50, 480, 100 

UM,M6,4.00 

40, 170, 300 
27, 383, 000 

12, 003, 800 
15, 048, 000 

IJ, 800, ooo 
5, 8:18, 000 
a, 760, 4oO 

o, 208, 000 

17, 459, 200 

25, 100, noo 
15, 218, 000 

120, 020, 000 
B, 650, 000 

2:10, 100 
47, :100 
24,0M 

2, 300 
10, 800 

2, 247, 100 
621, 800 

o3o, noo 
330, 000 

147, OOD 

308, 500 

2, 500 
2, 504, 700 

l, 400 

2, 000 

4, 000 
2, 555, Ol)j) 

200 

01, 000 
07, SOD 

07, BOO 
13, 100 
21 !\00 
o, 200 

41\, 200 
23, 000 

1, 87ll, 700 

' 73, :100 
31 fJOD 

a, uoo 
1, OOD 

2, 700 
113, 800 
240, 300 

828, 000 
17, $00 

20, 200 
CO, 000 

78, aoo 
4., aoo 
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'l'AnL1' XVII.-DISTRIBUTION OF CEREAL PRODUCTION BY DRAINAGE-BASINS-Continued. 
···------

Drninage-bnsins. Wheat. Barloy. On.ts. Jiyo. Inilinn 00111. Buckwhon.t, 

-------·-----·----···-----------1------11---·--------- ----·-- ---

ATLANTIO OCEAN-Contlmrnll. 
Gulf of Moxlco-Coutinuccl. 

llI!11sls•ippl rlvm·-Oonthmed. 
Missonri rh·cr .•. - ... --_ .............................. . 

J1ig Sioux t•iver ............................................................ . 

Yollowetouo river ........... -- .. ·-····--····-······ 
l'lalt() rh•or.---···-- ................. -............ . 

]•nnRllS river.···-··._ ... ·-··· .... ····-···- .. -- .... . 
Osago river ............................................................... . 

Arknnal\8 rl\'Ol' • ·-·· _ ••• _ ••• -· •• ·- .................... . 

Clnrn1·1·011 rlvor .. _ ....• ---···-···•···--··--······ .. , 
Cnun11inn river ..•.. __ .-··--·- ... : ......... ·--· ....•. 
"\VhitB ril•or. ---····· ............................. .. 

ltoll 1·h-11r of Lonlslana, __ ............ _ .............. _ .. 

"\V11shitrt rlvor- •••••. _. ·-·-··· ..................... . 

St. l!'rnnels rivet• .••..•.•.• ·-····--- ........ "-··· ..... . 

Ga11.1.TBAsrn ············-···---·········-··-·-·--······--····--···· 
Clt·e~t ~nit Lnko. - •..•.••. __ ••. ~ .............................. .. 

llumlmlclt i·lvor.-- .. ···········-········--··"··"···· .. - .•.... 
l'J.C!FIC OCIM.ll- ............ - --· ••••••••• -· -··· .............. - •.•••. 

Colorado Hlvot• of tho Wost . __ .••••..•. _ ..................... . 

Gl'uon riv(1r •• - .......... --·····-·-····· .. ·-················ 
Gmml river ....... ---················-·········· ......... .. 
Oolornc\o Chiquito river ...•.•..• _ ... -..................... . 
Glhi river ............ - ................................... .. 

Snorm11.,ut111·lvor ··-········-·······-·············-···--·····--
Sim .To1<quln river .............. ·---·---·· ................. . 

XJunath river ••••••..•..•••••••••.•••........••. , ........... .. 
Columbia l'iver .. _ •••.••...•. ······-· .......................... . 

IVlll11111;;tto l'iver ..•.•••••••••• -- .................... --····· 

Snalrn 1•ivor .•. _ .•. -··-···········-···c· .. ··-············-·· 
Clark's Cork •••••••••••• ·-···········--·········· .. ······-·-

JJttshels. 

(8, 030, 500 

1, 130, 000 
31, 700 

0, H2, 800 
15, mo, soo 

2, 837, 300 

11, 007, 000 
12, 000 

141, 500 

2, 08·i, UOO 
380, 200 

8•1, 000 
400, 200 

1, 338, 200 

1, 124, noo 
47, 700 

88, 004, 300 
313, 200 
50, 200 

1, 700 
7, 800 

202, 800 

2.0. 8fi8, 000 
O, 100, i!OO 

130, 800 

8, 770, 100 
5, 130, 200 
1, ~32, 800 

187, 100 

Bttsllels. 1Jusliels. 

3, 1oa, ooo 85, 803, liOO 
200, 400 l, fi80, 800 

1, 800 O•I, •JOO 
480, 100 3, 100, 400 

1, 138, 700 5, 450, 400 

................. 2, 550, 700 
52, 700 7, 045,300 

..................... 2, 000 
o, 700 fi3, 100 

1, 800 2, 34:1, 100 

6, 000 1, 447, 000 

..................... 278, 400 
3, 700 072, 700 

870, 000 075, 0110 

200, 300 42·1, ·100 
20!?, 000 136, 200 

14, 458, 800 8, 043, 800 

272, 400 s2, 100 

2, 000 40, 400 
....................... 8, 500 

D, 000 .......................... 
2B4, 000 1,600 

fi, 004, 000 son, 100 

1, 004, 400 o, 000 

150, 000 220, 000 

l, 554, 400 5, 108, 400 

150, 400 a, ooo, ooo 

000, 500 1, 145, 000 

25, 000 350, 800 

Bush~ls. B11sliels. Bus/tels. 

1, 521, 000 840, 051, 500 80, 800 

88, 700 2, 343, 800 4, 400 

...................... ........... , ........... ....................... 
!Dl, 300 22, 122, 10(} 5, 100 

.(4(\, 800 oa, om, 400 lD, 000 

15, 000 30, 771, lUO 2, 000 

11'/.,3()() Bi.?.1 QUS1 1\10 'll,11111 

......................... o, 000 ............................ 

.................... 130, fiOO .. ............................ 
20, 100 21, 005, 300 S, 000 

7, 400 13, OB7, 500 2, 800 

3, 500 4, 82·1, 500 ............................ 
3, 400 4:, 4:11. 200 ............................ 

13, 000 220, 100 .......................... 
10, 000 140, 000 ...................... 

..................... 2, 700 .. .......................... 
212, 300 21 202, 000 BB, 000 

....................... ~ 11~. 700 l, 200 

......................... 1, 000 .. ........................... 

....................... ............................ ................ 

........................ 7, 000 ............. ' .......... 

............................ 80, 700 1,'1.00 

1~3, 100 504, 700 12, 100 

llO, 200 224, 800 ............ - ........ 
1, 800 10, 000 ............................. 

20, 300 07, 200 8, 200 

8, 300 25, 200 6, 800 

10, 000 32, GOO 1, 700 

1, 800 7, 000 ....................... ,. .. 
NOTE,-In tho nbovo table th&·fi1,rt1ros 111·0 given only to oven lrn1nh·cds of bnahela. 

DISTRIBUTION ACCORDING TO ELEV .A.TION. 

Tho tables of distribution accor(ling to elevation sl10w that each of the grains has its lu.rgest production at an 
elcwn.tion of l1etwecm 500 a.ml 1,000 foct abovQ the sea, ·wl1cre 52.U per cent. of the whole prol1trnt is grown. Not only 
is thll total pr()(luct grciitei>t, but the 1n'o11ort.ion of each grain is also gre(l.test. The next highest proportion of cu.ch 
grain i::i bcitween 1,000 and 1,500 feet elevation, where 27.5 per cent. of the totnl is produced. '.rllc 11ext rank 
rcaclwtl also by each of the six grains is l>etweeu 100 1111tl 500 feet, where 11.3 per cent. is found. Tltns 01.7 vcr cent. 
of the grain of the eonutry is grown between tlte elcva.tion of 100 antl l,500 feet. 

T,uu,1~ XVIII.-DISTRIBUTION 01!' 01;:.REAL PRODUCTION IN ACCORDANCE WITII THE ELEYATION AllOYR Sl~A.;LlWEL • 
.. 

G1·011ps. Wh oat. 

he ls. 1J1t• 
Totnl.... 4li0, 4 70, 505 

--
o to 100 10, 5 37, 371 

•11, 080 100 to 000 li3, ~ 
ooo ,to .1 1 ooo 230, 000, 7-18 

l, ooo to 1.rioo us, 050, 817 
l,50C to 2,UOO 17, 806, 207 

2,00ll to 3,000 6, 150, 038 
.a,ouo to 4,ooo 4 0·1, 700 

4, ouo to 5, 000 1, 

.5,000 to G,000 2, 

.Al;ovo 0,000 

.Abovo 7,000 

I 

453, 815 

204, 525 

414, 274 

a) 

Q1·oup11. 

------

Tot!!l .... 

Oto ,100 

100 to 500 

500 to 1,000 
1,000 to 1,500 

1,500 to 2,000 

~. 000 to 3, 000 
3,000 to 4,000 
4,0llO to 5,000 

5,000 to 6,000 

Abovo O 000 

Abova 7,000 

·-· . ·•·· 

Barloy. Groups. 

---- ---·-------
BitBhcls. 

44, 113, 405 Totn.l ---· 
=-~:=~-= 

5, 071, 700 0 tu 100 
8, 711, 758 100 to 500 

14, 714, 48'! 500 to 1,,000 

10, 838, :J1t5 i,ooo to 1,noo 

1, 848, 042 1,noo to 2,oou 
1, 070, 250 2, 000 to 3, 000 

Ot, 000 o,ooo to 4,000 

640, 347 4,ooo to r.,ooo 
473, 203 u,ooo to o,ooo 

08, 400 Abovo 0,000 

(a) Above 7,000 

M-··-

Oats. 
--·-----· 

I1itsltd11. 
407, 8.;8, 0{10 

-==·:-..:.; . .;:.,;.__:.:.;.,;.:;;;;;:;:;.:... 

s, :mt, s10 
471 O:H, Ii:28 

210, 2~7, 7GO 
115, EOO, 4llO 

] 8, ·188, 200 

4, 1G5, 831] 

008, 50U 

1, 185, 7U7 
97l, 227 

305, D70 
(a) 

Groups. Ryo. 
---~-~ 

Total .. 
Bttsltels. 

• . 10, 831, 505 

0 to 1 
' 1110 to r, 

fJOOtol,0 

l,000 tu 1,5 

1,500 to 2,0 

2,000 to 8,0 

Above 3,0 

00 
00 
00 
00 
00 

00 

00 

00 Above 4,0 

---

1, 083, 248 

II, 40H, 1811 
s, 7'14, :mt 
4, 374, 100 
1, 000, 278 

855, 021 
140, 278 

(al 

a Insigullio1mt. 

Groups. Inlllnn oorn. 

llusMls. 
'.l'otn.1 ..•. 1, 754, 801, 535 

0 to 100 46, 023, 808 

100 to oOO 100, 850, 3[17 

500 to 1,000 040, 02:1, 8~5 

1,000 to 1,600 4HO, 07 a, G~O 
1,500 to 2, 000 oa, nao, 845 

2,000 to n,ooo 11, 8l>O, 037 

3,000 to •l,000 l, ROD, 8118 

4, 000 to 5, 000 ~ma, 0°m 
5,000 to 6,000 700, 600 

Al.>ovo 0,000 238, ODO 

Above 7,000 (a) 

Grou1>a. 1lnckwhon.t. 

I11inltcla. 
· '!'otnL •• _. 11, 817, 327 

0 to 100 0"1, 013 

100 t1l noo l, O:JH, 854 

GOO to 1,000 a, v:n, 1s2 
1,000 tu l,liOO 3, 40tl, 104 

l,500 to :l,UOO 1, 783, 750 

Above 2,000 440, 445 

Abovo 3,000 (al 

------
393 



14 THE CEREALS. 

DISTIUBUTION ACCORDING TO OLIMATIO CONDITIONS. 

Each species of plant, whether cnltivittecl or growing in a state of nature, is confined within its range by certain• 
climatic limits, beyond which it will not grow in the open air. But with cultivated plants tlie limits of profihtble
cnltivation are much narrower thnn tlie limits of extreme range. We c11n imagine for each specie::; an i<lea1 climate 
which wonl<l be the very best as to heat, sunsldno, distribution of rainfall, dryness, arnl winds; but each of 
these conclitionsnamell nmy exist along with other unfavorable conditions, so that the ideal climate is rarol,r, if over, 
found. Climatic influences are the controlling conditions of grain-growing tho world over, and grain co1111tries antl 
g·rain regions are made so hy the clinmte, mul not by the soil. The difference lietwecn a desert and a fertile region 
is often simply one of rainfn11, an<l barren indeed must be that soil which will not produce grain e11ongh for the 
·wants of a very consideml>le population it' tho clinrnto is propitious. Most varieties of cereals are the result of' 
the molding influences i)roducod by cultivation, aditpting the plant to special clima,tic cou<litions; aud the gTeat 
experiment now going on along the whole western border of our ce11tral grain •region, between it au<l tho great 
plains, is one to ascertain where tire the limits of 1n·ofltablc cnltivittiou, i 11 u, region specittlly liable to long droughts. 
It is lmnlly i)ro11er, however, to say that rainfall is more important than tempemtnrc. It. is essential that both l>o 
within certain limits. 'While rain, or at least water, is an absolute necessity, so also is a certain climate as regards 
temp cratnre. 

Tlie proclnction of brca<l-grains belongs chiefly to the tom11ernfo climates; to the belt, wl1erc, owing to tho 
win tor's cold, comforts are secured only by labor. 'The barren season must l1e provide<l for, bccnm;e neither comfort 
nor food ca,u be secnretl except b;y forethought arnl fallor in summer, and this incites to those lmbits of industry, 
prudence, aml thrift which a.re the basis of our civiliza.tiou. Although the grains grow only during the wa.rm 
weather, their production is cliiefly inn, elinmtc of cold winters, much of it whore tlw winters arc YCl';'{ cold. 

The btbles of distribution according· to the mem1 fomperatnro of .January (n,ycrnge mid.winter temperature) show· 
tlrnt a lit;t1e less thun 70 per ecut. of the whole gmin production of the United States is in rcgi01rn whom thnt is 
below 30°, a.mi perhaps nearly three-fourths where tho avernige for tlmt month fa below th(I frt•.e~ing point.. ~'his is 
correlatucl with other fonts, for urnler tliese smue tern1iemtnres would be found mmit of the wealth of the country. 

The tables of clistdbntion aceorcling to annual tempcmtures show that 32,!) per cent. is produced where this. 
is bet1Veen 45 and oO degrees; 72.5 per cent;. where it is hotWllOn 4.3 and 55 degrees; 84.3 per ceut. whore it i& 
between 45 autl 00 degrees; ~11Hl 01.4 per cent. where it is lJotwcen 40 mid GO degrees. 

TAJlf,J;: XIX.-DISTRITIU'l'ION OF CEREAL r>RQDUC'l'ION IN ACCORDANCE WITH TIUil MEAN ANNUAL TEMPimATUim. 

Groups. Wilcn.t. GronpH. Darley. Groups. 011ts. Groupe. Jtyo. Gro11ps. Intlilm corn. Gro1111a. llnckwhoat .. 

-~--- -~------- -~~-·----~~ --····-···---- ·---·-···~--- ---'"'"··--·-····"- ------ --~---------- ---- ·----~~------

Bushels. B1!8hels. B11BhclN. B11.Bhels. 1J1111lwls. lltt.sltels. 
Total .... 450, 470, 505 'l'otnl .••• oH, lJ 3, •!05 Totltl .••• •J07, 8ii8, 000 Tot1tl. .... 10, 831, GO:I Tot.111 .••• 1, 754, 801, fiil5 'I'ot111. ..•. 11, 817, a2r 

~-~---::-=-:-
~---··--·- .. -- =·::::".:··-:--~~~ :-~:::~-~...:..~·~·:_'.'... =~:::.:.;:".",::."..:::.'.'.'.:'.'..":;".: =--":-=::.~ 

Below 400 ..•. U, 803, G~O Dolow.•JOo ... 1D3, 850 llelo1v 400 ... 2, 88·!, 810 Below 400 ... (a) ll~low 400 .... 440, 000 Ilolow •JOO ••• 234, ROO 
400 to 450 .... nol 828r 7f1.7 iJOO to .u;o ... O, 700, 282 •JOO to •J50 •.. 00, l iiO, 713 Ilclow 450 ••• 2, 110, 004 400 to 450 ••• 61, 31Cl, 007 ito0 t.o 450 ..... 2, ns1, 3E6 
450 to (WO .•.. 118, :!88, 8~2 4uo to uoo ..• 18, 4~8. 338 4GO to 500 ... 100, 610, 382 450 t<) 500 ... 10, 0011, SiiO ,JriO tO [jQO .. •• G4 a, 25D, 83!.! 450 to 500 ... 7, 085, 028 
50° to 5:i0 • ••• 18ri, 170, 8·W rm0 to r.~)o ... ti, 004, 018 noo to 550 ... 110, Ml, 200 000 to {if)O .... 0;4G1, 508 [iQO to (}QO • •. 750, 0:12, 38·1 li0° to c;:;o ..... 1, s:12, 130· 
n50 to uoa .... 58, 717, lflO f;r)O tO QQO. •• ·J, n3n, w1 550 to ooo ..• 23, 5501 021 fi!')O to QQO .... 85~, ·UO rmo to ooo .. 22~, U•M, G75 Abo'l"o 550 .•• 83, 083 

00° to o;,o .... 31, Hi7, ODO ooo to 050 •.. 7, 714, lfl4 ooo to 050 .•. 12, BOO, 083 ,\ hovo ooo ... B20, 128 ooo (.o or,o ••• 11g, 785, ao.i AboYo 000 ••• (a) 

ono to 7()0 •••• 2, 280, 202 o;,o to 700 ... 38·t, 800 a::;o to 700 ... 7, 100, 271 Above 050 •• (a) or.a to 700 ••• 45, 484, 540 
AbO\'O 700 ... l3ll,.1~7 Abov1170o •• 102, 210 1\.l1ovo 700 .. 210, 000 .AboYO 70° .. 3, 087, 5;14 

a Inalgnitloro1t. 

'I'AllI,B XX,-DISTHIBUTION OF CEREAL PlWDUO'l'ION IN ACCOimANCE WITH THE :MEAN TEMPERATURE OP JULY. 

--· ~r=:-,~~;=~~~~~--~::l~~:~o_ n::~ .. --;:pa. r-- O~ta. -· -~~roupa. I Rye. 

---,--Brtshe~:.- . ---- ·- .Btt.~h=~~- ,·------ -·~:Mls. - -··--·- - Bt~~:~~-

'.l'otnl .•. · 1-~:0."!!l,_.5.°:'._" '.l'ot<il ..••. ~~I, 40~- Totn.l ••• .I __..4.0~'.~8~-9~~. '.total . • • . 10, 831, 005 

Below 00°.... (a;- llolO\V ooo .•. ·-·--(~~·--- ll~low o~o .• .j"-··-·--(~·;·-- ooo to 050 ... = 100~:~' 
Below 05°.... 9,.!0j, 000 Bolow r,;;o.... 4, u30, 800 l3"!1nv oao ... i 8, ~18. 000 orio to 700 ... , 1, 012, 803 
05° to 70° .. . . 26, 181, 1:14 ono to 700 . • • o, 705, on 050 to 700 .•• i •18, 517, 400 700 to 750 . . . 11, RlO, 04.5 

Bolow 00° ••• (ci) ooo to oso .... 501, .JOl 

Tiolow 650 .•• 4, 048, 400 050 to r;oo .... 4, 080, 531 

o:;o to 7-00 . .• 28, 040, ll70 700 to 7GO, ••. 5,502, 014 

70° to 7G0 
• ••• 22:J, 852, 3il 70° to 7[iO ••. 18, 508, 412 700 to 750. ... 218, 113, 107 750 to 800. .. 5, 786, 018 100 to 750 .•• 577, 004, 500 Abovo 750 ..• 73a, 481 

75° to 80° . . . . 178, 530, 037 75° to 80° . • . o, 04·~, OiO wo to aoo . .. . 112, 810, 107 .AboYe soo . • 205, 008 750 to so0 .•• 001, 123, 038 .Abovo 80° ••. (a) 

80° to 85° . . •. 18, 300, 830 800 to 85° . . • li53, 20·! .Ahovo soo .• 10, 000, 335 .AlJov<J 850 .. (a) 800 to SfiO ... 182, 857, 018 
85° to ~0° . ... 2, 000, 400 85° to ooo . . .. 801, 200 .Above 950 •• (a) Abovo soo ,. 101, 300 
Abo yo 00° . . • 143, 701 Abovo ooo . . 210, 751 Abovo ooo .. (a) 

394 a lus!gnHlc11nt. 
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TAnr.E XXI.-DISTRIBUTION OF CEREAL PRODUCTION IN ACCORDANCE WITH THE J\mAN 'riiiMPERATURE OF JANUARY. 

Groups. Whcnt. Bttrley. • Onts. :Rye. Intl!nn corn. Duokwltcnt . 

--- -----------1------1--,·-------· --------1-------- --------··--····-·-··«·---~---- - -- -·--·--··-----

'.rotnl ·······-··················---····· 

Delow 5° .•••..•..•••..••••. --··············-· 

50 t-010° ········---·········-····----········ 
10°to150 ·····-·········-·········-·-·--····· 
l(iOjo2QO ·•·•••••••••••••••••·•••••·••·•·•··· 

20° to 250 ...................................................... . 

25° to 300 ••••••••••••..•••.•••••••.....•••••. 

aoo to 350 ·-···· ·······-··-······-···- .. ·••••• 
35° to 400 .••••••.••••••••..••••••••.••• _ ... _. 

40° to450 ·······-··-·-···········-··········· 

B1111/wls. 
450, 470, 605 

2, !HO, 8·15 
10, fi20, 000 

·18, 340, 003 
41, 20/i, M3 

107, •127, 740 
100, ooa, aos 

73, 007, OHO 

20, (Jll7, 102 
10, 018, 070 

Jfaslwls. 
44, 113, 405 

83,8'16 
450, 7•JO 

5, 004, 497 
o, 086, 020 

11, 252, 430 

2, 40~. 171 
2, 721, 475 

GUS, 030 

1,080,·IM 
4GO to 50" ••• • •• •••• •• ••• ... •••• •• • • •• • • • • • • • • 10, ().J!I, fi08 5, Hl7, IH7 
5@ to (il)O • ... .. • .. • ......... •• .. ..... • •• • ..... .... . .. .. • • • .. • 8, 201, 81">2 5, ~;a, ilil 
550 to 00° • • •• • • ... • • •• • • • . • • . • • • • • • • • • • • . .. • • 420, 100 Ofii, 000 

...lbOY(l 6QO ••••••·•·•••••••••·••·····••·•••··· ·····••••••··--···•• ••••••····••••••···· 

Bushels. 
•107' 858, 000 

I, o.rn, r.33 
o, 000, 1:13 

Ml, 2ri~. au 
78, 2·J.7, 800 

1281 l38, 370 
60, 4Mi, Oil 
3.1, 081, 305 
21, 70:\ 00·1 
10, 007, 710 

8, 120, OflO 
2, 108, ·101 

100, 700 

1, ·100 

Bus/tels. Bus/iel8. Jlmhell!. 
16, 831, liOo 1, 7M, 801, fi35 11, 817, 327 

-_:;_ .. ::.::.·~-,~-;.;,::.,:_.·.;.,::;;.;;::; 

2, ·IOO 20, noo l, 300 

101, ow 2, 081, 001) 12, 000 
083, 07(1 80, •IOU, ·IOO 70•!, il78 

a, sutl o:.m 270, 607, 881 I, lll7, ~34 
6, 412, aoo 45ii, 017, :.:!07 0, .JOH, 084 
4, 3U8, 801 :1581 

1112, 250 ~. !:H 1, Ci35 
a, 011, osr. 2·1•11 0~7, 870 fi,IH, 372 

7:lii,OIO l B:;, 7301 287 1:1:1, HlO 

llR, 823 72, 01:1, 212 H, 170 
170, :!•12 40, lUH, fi!M 12., 335 

uO, 7Gi> 17, 100, 003 ll, 300 
2, 200 2, !i•W, 303 ....................... 

.................... 17•1, 034 ......................... 
-------------~--------.-------------------------------···-··-·--·---·····-------------------·----------··--·-·-

Tho distribution according to annual rainfall shows that :30.3 per eent. ii; in·ocltrnc<l wlrnrn thii; ii; between 40 
nn<l 45 inches; 60.f.l })Cr cent. where it is hetwccn :.m nrnl 45 inchm;; Sil.2 per eent;. whore it is lmtwceu ;30 and 50 
iuchC:is; mul MA, })Cr cout. where it i:;; hetwet•n 2fi mul lJfi inc~Jw:;;. 

I~nt nm mmrnLl meau inclu<les tho c·limu to of tile wi11 tor as well as that (>f tlrn :;;nmnwr, w hilo tlrn whole possihililir·s 
of grain-growing depend upon tl1e t•.lilllnfo of tho growing season, during wlliclt time there mnst be both mli ! u hlG 
tomvcrn.turc and rainfoll. Irrigation may l:l<'.<mro erovs on comptLrn.tivoly lirnite<l m·c>ns, lmt for the gTPal; gruin-Ji<·l1lti 
of the world sufficient rain mnst fall on Urn iidds themselves to nclmit of t;ho growth of tho erops. '.l'his mnst; come 
at suitable times, an<l be neit.her too 1mwll nor too li ttlCI. 'l'lwrn nnrnt ll<I snllidm1 t hent at tho i·ight. limes for thH 
growth of tlrn erop, with sunshine to ri1w11 tht1 gmin arnl fair weathor for harvesting. Now thoso c01Hlitions exist 
in an eminent degree in the g:i;ain-growiug rc~gioni; of tllis cmmtr;v: a smnnwr tempern.tnl'n :fltitnd for tho crorn,i, n st111I1y 
clinmte suitCll to prodnee gTain of a sn1wrior qnnJity, in n.\·t~rnge yenri; :fair weather for lrnrvest.ing·, nnd. tlmt 
dis1wsitio11 of min and smrnhine to insure, in avt~mgo ~'e:m:;, n.bnJHlm1t hnrvests as a wholo. 

· Tho tables of' distribution according to clirnatie iI11lne11cc:,i i;how tlmt 011 cneh Hi<lt1 of the pro1ier eoll<lit.iolls 
of tcmvcmture nnd mil,tfall dm'iug tlw growing senson the ]ll'CHluetion fades out. c111ito r1q1icll;y. Tlrn t1Lhloi; of 
distrihntion aeconlillg to mean ,July temperature (iwerage mid-snmnrnr temperat.me) show that 47 pc11· cont.. ii; 
in·otltrnml whore this is between 75° and soo, arnl SG.1 per eent. where it· is het;wcvn 100 nn<l soo. A e<msi<krnblo 
1>roportion of that wbich. is produced whoro the tTnly tmnpemture is higher growf:'! where tho crop:,i ripnu hefo1·0 or 
by the Hrnt week of tlu1t montb, mul are tlwroforc not affoctc<l mnterin.Ily b.Y t.lrn July tempera.tnre. 

Uomddered according to the rainfall of spl'ing an<l smnmer, or t.ho six growing montlu.'1, t;ho tables show that G l.G 
lHll' ceut. bi pro1lncetl wllm·c this is between 20 llJl(l 25 inehes, alHl fl7.!J per cont;. whore iii ii; between 15 nrnl 80 .inclws. 

Regai·cling tl!o absolute amount of rain nt\ces::;ary for the prodnetiou of any crop, 110 empirical rnlo cm1 l>o 
givon. In rni,y grain-gTowing rogiou the mos(; of the wntor whieh falli; HilOll tho soil <lnrhlg tho growing i:iensou is 
removed by evaporation, but. there is a great difference in soill:l and in regions ns to tho mte i1t whfoh this ova,porn,tion 
goes on. The t1r~'110ss of' the air, the character of the wimls, the tcmperntlll'c, n.iul n va.r.icty o:f:' other comlitfons, 
determine this. Tlw methods of' cnlth'ation ali-10 have rnneh to do with H, for it; ltnH lwen dmnonstmto<l b~· i;cientific 
experiment that the (1vitpo1«ttion is less from well-tilled soils thnn from those which HM ltn.nl rtrnl poorl;y tilled; the 
common nxvcrieneo of farmers ii; tlmt well-Wled crops stan<l n dronght better t.hnn tboso not so well tilled. But tho 
figures giveu in tlw following tables show that comparatively littlo grain is grown where tho rainfall of the growing 
season h; less than 1f5 inches, mnonnting to only about 2 vcr cent., and that is mostly wheat. 

~rlwre !U'O consi<leritble portious of the United Stntos whcro wheu.t may be grown very prolitn.hJy in some ;yoi1r:,i, 
bnt where there aro failures in others because of <lronghts, m1cl wliere it has not yet bot'.n <lemonst.rated that; this grain 
can be grown with profit through au average of a hwgc number of years. It must also ho remembc~ro1l that; in this 
conll try wo al'e loss liable to the dangers of too mueh wet near times of harveRt, cani;iug rust it!l(l mildew, aml 
interfering with the gatlrnring of t;he ri1)cnocl grain, than in tho Old ·world, but that tltcHe advn.ntagcs of our <hy, 
fair weatlrnr for harvest, and the clearness of our snnshilw, which gives our grain it.'tl bright color Ltml oscellent 
ph;ysicul clrn.rnctor, bring with it dangers of excessive drought, while in tlistriots with barely snfliekmt; rainfall in 
average years a slightly diminished rainfall in any particular year may cause a grm1t diminution in the crop oi' tlrnt 
regiou. Tllii; is the real danger to which gmiu-growing in the United States is exvosed. In tho old mid thickly· 
settlecl countries of Asia, where tho population has reached the limit which can be fed in avomge years, !Ln oxcm.;sive 
drought iu a.ny one year means famine and starvation ; but in this country such drongltts are but locu.J, awl menn 
only lonal misfortune, ancl for the nation at largo diminished amounts for oxport. Bnd weather at harvest, injuring 
the gmin already produced, is not a common climatic misfortune, but the reverse, drought, nnd the consequent 
diminution of growth, are more frequent. 

395 
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'rAnLE XXII.-THE DISTRIBU'r!ON OF OEitEAL PRODUCTION IN ACCORDANCE WITH THE ANNUAL RAINI<'ALL. 

====-===========r=======;=====--c-c=oc-c_=--=-=====-==~-"------·· _ -·----========= . 
Inohcs. WlteCtt. Durloy. Oats. In11inn corn. Duckwhncit. 

--------------·-------··--··---·---··-·--···-· ------~ ·~~~-----·-- ----·-··--- ----····--
B11<1hels. B!tshels. Bttsltels. Iltrn/iels. Busllols. 1Jm1wls. 

Totcil. ............................... . 460, 4-70, 505 44, 113, 405 407, 858, 000 10, 831, fi05 1, 754, 801, 535 11, 817, 327 

Balow 10 ................................... . O·lO, 008 831, 570 223, 200 2, 000 012, D22 . .......................... 
10to15 .................................... . 2, 43•!, 514 2, 027, 300 1, 030, 501 30, 02·1 1, 3·!0, 848 . ........................ 
15 to20 .................................... . 20, 000, 120 7, 222, 34.8 a, s12, 004 lfl81 451 1, oo:i, 7·18 18, 052 
20to25 .................................... . 10, 041, 270 a, 203, 070 n, ns, uoo 132. 105 51 88'JI 078 14, G02 
25 to30 .................................... . 41, 437, 272 4, 1'12, 803 23, 311, 8011 5.15, 050 03, 2i4, 162 rir., 011 

BO to 35 .................................... . 74, 071, 758 13, 308, 481 77, 052, 300 21 7•11, 705 205, 07!1, 378 2, 210, GOS 
BG to <10 .................................... . 117, 002, 387 7, 578, 107 141, 857, 714 0, 007, 202 5'17, on, 010 O, 50R, 827 
40 to45 ................................... .. 132, 152, 234 4, 750, 400 105, 417, 030 5, 683, :J57 604, <i23, 017 2, 005,507 
45 to50 .................................... . 38, 240, 700 543, 102 so, 407, 330 a, 010, 10s 20:., 008, 000 ~02, 564 
50 to 65 ................................... .. 8, 042, 735 172, 805 10, 400, 574 103, 650 05, 88:1, 352 22, 017 

55 to 00 .................................... . 7, 007, 500 20, 121 s, 072, 531 201, 083 rm, so2, 135 21, 009 
A!JovoOO .................................. . 4, 420, 000 240, 200 a, os2, 050 405 o, 734, 380 2,400 

-----------

'!'ABLE XXII!.-'l'HE DIS'l'RIDUTJON OF CEREAL PRODUCTION IN ACCORDANCE WITH THE RAINPALL 01•' THE SPIUNG 
AND SUMMim. _____ ., ··-· 

Inoboe. 

Tobal. ............................... . 

Dclow 5 ................................... .. 
Ii to 10 .................................... . 

10 to 15 ................... ............ : .... . 
lllto20 .................................... . 
20 to 25 ................ .-................... . 

25 to BO ................................... .. 

ao to Bo ................................... .. 
Abovo 05 .................................. . 

''\Vbciit. 

JJushalB. 
4uo, 470, 505 

508, SH 

'5, 303, 007 
23, 408, 505 

145, 725, 021 
220, 050, 037 

03, 42•1, 034 
ao3, 400 

ll11rloy. 

H, lrn, 405 

412, 070 
2, 140, 484 
8, 030, 371 

20, 013, 375 
11, 810, 737 

20·1, 748 
1,110 

Outs. Hyo. 

Bushels. IJusliels. 
407, 858, 000 10, 831, 505 

180, 000 878 
2, 827, 072 31, D30 
4, 618, 408 200, 050~ 

108, 205, 213 8, 314, 108 
201, 850, 053 15, 570, 424 

27, 601, 154 087, 137 
2, 875, 700 14, 002 

107,200 ................... . 

Imllnn corn. 

Ilttsliels. 
J' 7(i4, 801, 535 

337, 010 
718, 207 

5, 101, 874 
812, 511, 033 

1, 143, 230, DOU 

270, 002, 840 
15, 007, 000 
l, 102, 200 

Dtrnkwboiit. 

1J11s/1els. 
11, 817, 327 

1, 308 
64, 447 

2, 710, 452 
8, 084, 017 

48; 018 

----------------'------·--·------~-------'--- ·---'---------------····--

SOILS OF THE GHAIN-GIWWING REGIONS OP THE UNITED STATES. 

Tho geological F.ltmcture of tho country, oxce11t so far 11s it affects physical geography, exereises a minor 
influence on the {li8tr.ibution of cereal produetion. ·The profltalllt~ cultivation of cereals on a large scafo is more 
<lependout upon climate than upon soil, and iu the Uuitetl States the relative fertility of the soil is bnt a seeornfary 
factor iu tlte matter of production. Hocks of ·various geological ages underlie the different portions of' the chief 
grnin-prodncing'rcgions. 'l'he immediate influence of the m1tlerlyi11g rocks is, however, greater in the southern and 
westem IlOrtions of the Unitetl States Uiau· in the northern and eastern. A great variety of' g·eologieal ~tructure 
may produce soil of great fertility, but the production tLll(l distribution of grain in the United States is i111lueucecl 
more largely by the physical clmmctcr of the soil than iunnediat.el;y by its ehemic11l fertilit,r. The 11ortio11s proclneiug 
the bulk of the graiu hayo soils of reasonable fertility, but tl.re also those which are easily tilled, and 1111011 which 
the best machinery autl labor-saving ap11liances can be most readily used. Heg'ions where the nse of the best 
machinery is attended with more difficulty, however fertile the soil, protluce less grain, other crops being, upon the 
whole, more I>roftta,ble. 

While the geological character of the underlying rocks exorcises but a secondary influence on grain-growing 
as it now exists in the country, we may say in a general way that most of the grains of' the U1tite<l Stlttes are 
grown on soils that overlie rocks olller th11n the Jurassic. In New York aucl iu New Jersey we have very fertile 
soils on the older Silurian, the rocks becoming newer as a whole as we pass west; in Ohio, Indiana, and Illinois 
we have the Oarbouiforous, until in Dakota, in some of the prairie regions, iu the grain-growing regions of Oalifornia 
and in those of vYashiugton territory, t.he more not.eel wheat soils are 011 Quartcrnary rocn:s . . ,. 

OLASSIFIOATION OF SOILS AOOOR,DING TO ORIGIN. 

While there is an infinite variety of detail in the character of the soils of the United States as regards 
physical qualities nml chemical composition, they may be classed into three gre11t divisions as regards tll(lk origin, 
a]J(l this clas::iification in a measm·e ali,o classifies them as to physical qualities. 

Dr'ift soils.~First are the drift soils of the north, occupying the principal portion of' the states lying north of 
tho Ohh~and east of the Missouri river. It is a theory of geologists that in a previous age of the earth the 
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nort;iieru hemhiphere had a very much colder clinrntc tlulin now; tlu1t ice in tlrn form of glaciers covered all Urn 
more northern latitudes and extended down into those portions of tho United Sb1te1:1 already indicated, pr()(lneing 
grand effects on tho topography of the country, 11wl at its close modifying an<l determining tho character of tho 
soil as far sonth as tho ice cxtemle<l, and possibly farther. "\Vit;hont 1foicnssing the 1lotails which Juwo been the 
o l1jcct of !li large amonn t of' study 1tn11 tho subject of 1111 extmHlO< l li t.emtnrl\ sum co it hero to 1:my t.lrnt the u 111 led.Ying 
rocks wore at last coverotl with a deposit of variable thickness, known to geologists as r1rfj't. This consists of 
sand, g1·1wcl, clays of various composition and texture, stouos more or loss water-worn, all minglecl i11. various 
proportions, ttml of various (legreos of fineness. 'rhis (lrift, somotimes forming lint a thin byer over tho un<lerlyiug 
rnek, somotimes forming a very thick layer, is ma<le up of the mingle<l urntorials brunght from varions geological 
formations lying to the north of t;ho place wlwro they a.re uow fonud. Tho soils of this dl'irt; arc usually g·ravelly, 
often stony, of variable fertility, eml>rn.cing alil~o the uot.o<l fertile ;;oils of Ohio and of western New York n11<l tho 
most barren portions of Now Engfantl. As aw hole, these soils grow fiuer its we travlll sonthwu.rd a.iHl we~twanl 
from New England lt1Hl western New York. 

As a who lo, they are dnrttble. \;yhon over-cropped mul worn out even, t1s often oeenrs, (;hey readily recnperate, 
with rest, by the decomposition of the mingled rnatcriahi or whieh the.)r aru comr><me<l. 

According to geologists, the southern limit of this drift-soil externl1:1 across J,ong Islarnl, crossing Ne\\; ,Jersey 
at its upper thir<l; tlience across the stato of Pe11111:;;ylvauia, entering it; an<l leiwing it al>ont rni<lway, entering Ohio· 
near where tho Ohio l'iver strikes tho stilite, pa1:1sing southwesterly, hmvi11g liho stat;o 1wi1r thl1 Ohio riYor, following 
along tho sontllcrn borders of Indiana in or ueilir tho southern tier or con11ties, not crosi:;iug· tho rivBr n.t all nuleHs it 
bo fm• 11 very small region, where tho three states of Indiana, Illinois, itrnl.Kont;nek;y co mo tt'>getil1or; t.ltmwo west.wa.r1l, 
crossing tho l\:Iississivpi above its junction with the Ohio; t.hon wostwardly mill it lititJo nortlwl'ly iw1·01::1s tho Rf;ato 
of l\Iissonri, keeping south of tlrn Missouri river, leaving tho state at; nbont On.SH 01· BtLtt~H eonnt;y, nntl m1teri11g 
Kansas in perlrnps l\ffami county; thence northwesterly, erossiug tho Kunsns rivor in Hile,y eonnt;r, entering 
Nubmslm at or near <!offerson county, crossing the Pln.tto prolmhl,y in Polk connt;y; thermo uort:hwestel'ly to Holt 
county. ·west of the Mississippi river these bonmlitries lWO ill-<ll\Jlnetl, nml in !Lll ol' th<.~ western stato::; tlwni are 
large areas where the soil is so modiflod l>y other in1luences thitt u,gricultnr:illy itH drift elrn.mcfor is rednend to 
11hno!:lt nothing. 

Second claH.~.-The second great class of soils occupies the 1mtluln.t;ing varts of tho com1t;ry lyhlg· 1::1onth of tho 
drift.. They hn.vo been m:ule by tllo decomposit.ion of the rocks whioh ll1l<lorlio them, or which havo ocoupiml 
their present pmiitfou. Tlie uatnml action or water, n.ir, n.ntl tho gnfieH whiuh t.hlly oontni11, 1Llong with vm·;ying 
tompcrntnre, is to tliHintegmto tho rocks. Javon, the linr<lost will weu.tlwr hi tho com·1:w of time. Somo <lMomposo 
mpi1lly, otlwrH more slowly, but all in such a eliumto as Olll'H nltimntoly will l>e ro<lnced to a soil. '.l.'he imuwdiato 
surfaue tfaiintegratcs more rapidly in a cold elinulito, where i'rollt ni<ls the proeoss, bnt nlt.inmto nhomimll 
tll1com1>osition g<ll's on more rea1lily in a warm elimato than in n cold 0110, partienlarly if it hiwe 11bnrnlant mi1rn. 
If a regiou is ftwt.ile mul tho climn.to admits, so that tlwre is 1111 ahnrnlaut vogot:atiou on the surface, which pro1ln1'1J.s 
carbon it\ nd<l nrnl other chemical pro1lnets by its <loea.y, t;llmm 1fo1solvn i11 t.he rain-wi1ters, a.ml then tltt11leco111vosition 
got•:; 011 more rapitlly henoat,ll. If t.ho nrnlerlying rocks ltre of 1.imesl:o1w, tht1u largo q1mntities of t.lto li1110 am 
.1foisoln~1l 011t, all<l if tho limestones aro impure, eont;aiuing mueh ilrnolublo matter, tlw solntion of tllll solnblo 
mn·bonnte ol' limo lNwes n. soil eompose<l largl\ly of tlw irn;olnbll\ remains. Snell soils are ofton of ext;mor1li11nry 
furtility, ill11stl'iom:1 exiunples of whfoh a.re 1::1eon in tho so-cnllotl l>lno-graRs l'(1g'ions of J((111tucky arnl i11 so11w of tho 
mom fortilo Jlrniries of Iowa.. · 

'.I'hroug-ho11t t.lrn sout.Jwrn states, on tho slo1rns nrnl tho nplarnls, wn hn.V(.~ a gren.t Ynrid.y of soils pro1lnee<l hy tho 
cltm11ical itJHl the mcclmnie1tl <lisintegra.t;io11 of roelrn, po1::1sos1::1ing OVl\ry variety of clHtracter, both as l'(\gards clwrnieal 
fc>rtilil'y aml ph,v1::1ical texture. Some of them, pitrt.ienlarl,y whqu vro1l11ce1l from eerta.in san<11:1tmws, a.re poor im1l 
cusil;r 1•xhanstrn1, aml whon exhn.mrte<l <lo not recnporate rea.<lily, ot' which "'<l lmve exampk~s in 1-10111c1 of t.hH rnnro 
lmrrm1 land tlauking se-veml of tho chains of the Appalachian s~·Rtmn. Otlwrs l>ossoHs great power for r1q>i<l 
rt'c11poration, as, fur exampll\1 t.he blno.grnss regiou of' Kmrtncky, wllero tho cnlcarMns vort.imrn of tho soil rapidly 
diHint'ogm.tnor nm cha.uge<1 hy chemical action, a1Hl wht1re tlwre iH a.n almwlant; sonrce or the olmmmts of fertility 
in thn r<wlrn them1::1pln~s. The st11to geologist of Kentucky givos h1tm·esting illustrations of thi1::1 powt'l'. O<!rLain 
1n·l'm1 irllllose<l within the i·egion alren.cly descrilied us being octmpied by tlrift lta.ve lrnN1 modilit•.(l by tlwso samo 
inlhll!ll<Jes. Pr6fosHor vVltitney, former state g·cologiHt of Iowa, states tlrn,t, SOUie of the fort.ill\ prairie :,;oil:; of tlin.t 
state-those where the soil is of itl1no1::1t impa.lpriblo linoncss-lrnve been in·odnceil h;y tht\ 1-1low 1:mlution of lwds of 
linH•stone ,\,ldeh formerly ocenpie<l their places. Tu tho comse of n.ges, 1uHler the iulhwnces alrently spoktm of, tho 
limestone hns heen 1li;;solvecl, the solution borne a.way to the ocmm in the riYor:-;, mill tho small pornuntage of 
im;olnllle residue is left, forming the tltiek iirnirie soil of the region, wliich has since becomt~ l>laelrn11rnl b;y tJrn tleeu.y 
of the al:n11Hh1nt vegotl1tiou produced upon it. From the uatnre of the m1se we haYo a very great yariety of Hoils 
hclu11ging to tu.is class. 

Tho thircl class is what is known to geologists as Quaternary deposits. 'l'll(ly hwltHle nil of the nlln du.1 Roils 
formotl bj· <.le11osition from rivers ancl streams, of 'rhich we have such abnmla.nt examples ~Lbont lllo mouth of t.l!e 
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Mississippi. The;y eonstitnte all the bottom-lttnds of the \Vest, and indeed of the whole eonnt.r.\:. 'l'hey also arc 
found in places, l)articularly in the West, occupying the becls of ancient lakes; a notable example of which is in tlw 
fertile soils of Dakota1 popularly known its the Red River region. Here was an ancient htlrn of very great size, known 
to geologists as lake Agassiz, extending southward to lake Trnivers, on Red river, widening nortlnrnrc] an<l extending 
botll sides of tbo river, perlu1ps 55·or GO mllex witlc where its berl lea,yes the country, expnndiug to much greater 
wicl.th north war<l in l\'fanitoba. This tract is exceedingly level, tho soil of varying depth, very fine, lilaek with the 
clecomposition of vogchtblc nu1tter, antl very fortile. As we proceml westward, soils belough1g to this class contidn 
less and less vcget:tble matter, although not necessarily less fertile, until iu th.e valley~ of California, we have iu 
pfaccs soils of gre~1t fertility wl1ieh c011btin very little vegetable matter indeml. The amount of vegetable matter 
coloring the soil black which remains in the soil depends Ycry largely on the tempemtnre, clirna.tc, aml on the 
amount of water. There is little in a dry region or in a region ~ml~ject to periodical llronghts, and yet, snch a soil 
may be very fertile in tho mineral constituents necessary for grain, and iu seasons, with suillcient rnin or by 
irrigation, very hwge crops m:\y be grown. 

These three classes of soils run into each other hy insensible gTa<lations. The classitleation is given as merely 
a general one. vVe m11y sa,y in a generaJ ·w11y tlrnt corn flonri::;hcs best on soils of the third elass, and that it 
probably is most1y produced there, o,ml wheat on the ilrst mHl the third elasses, more rn'obably being vroducecl on tho 
:first class. Bnt individual soils of the second c1ass a.re twen more fortne than those found in either the first or the 
third . 

.A. notable exam1)le of tlH) soils of thiR second clasH is fouwl on the tal>le-lauds of eastern Oregon iind 
WasHington; the nnclerlying rock is volcanic, which by i.ts decomposition has given rise ton, soil of very great 
fertilit.y 11ml of easy tilh1ge. 'J:he experience of the Ohl WorM, with volcanic soils abont the l\foditcrrancau and in 
the Rhine region, soi.no of which soils luwe vineyards of great itge upon them, indic11tes tlmt these soils of eastern 
Oregon a1.Hl Washington will retain their fertilit.y for a great period, aml it is probable will ultimately support u 
dense po1rnh1tio11 aml iirodnee a. grNtt variety of agl'icnltnml l)roducts. This is now nqlidly g11iuh1g as 11 wheat 
region. Bi1rley mul oats grow well, and are of most excellent qna1ity, but the climate is unfavorable to corn. 

The term "prairie soils", tts commonly appliecl, is most intlcfinite, and includes soils of va1·ions origin. Soils 
origillllllj" "1m1irie" lliffer much in their physical and their chemical characters, and others not originally prairie very 
closely i·esemble somo of the true iwniirfo soils. The region of greatest cereal production in tho United Sti1tcs is 
oval in outline, stretching westward from the eastern borders of Ohio about 800 miles, and is about GOO miles wide 
i1ea1' the Mississippi rivcl'. This rogiou inolm1os tho most noted of tb.e prn,irie soils, a.nd is nominally 11ear1y all on 
tho drift region of geologists. Dnt there is a considerable variety of soil. In the eastern part, notably in Ohio, are 
more grn,yels, and the most of Ohio a,nd nrneh of Imlimm w:1s orig'inttlly clad in very heavy form.>.ts. Portions of 
this originall;y woo<lctl region closely resemble some of the prairie region in soil. As a whole, the prairie soils an~ liner 
than those that originally ])rodncou timber. Wherever gravel appe11rs there was gcuc:rally more or less wood, 
while soils of impalpable fineness wore all. of them nakml of trees. Tho prairie soils as ~t whole, then, are very 
fine, somo entirely destitute of stones or gravel, and others vcr;y nearly so, often very deep, containiug consilleml)lei 
vegetal>le matter, mid somt1 of them of astonhihiug fertility, bem'iug an aniOlmt of cropping that seems iucretlible . 
.Among the more fertile portions of this region arc the bottom·fands, some of which were originally prairie, aml 
some were wootled. As might be expected 011 suelt lands, there is usually more clay and greater fortilitj'. Oonsiuerecl 
as a whole, these soils are not so much moro fertile than tho better soils of New York t\nd Pennsylvania, or even of 
Now Euglrw<l, as is po1mlarly supposed; but they are yastly superior in the ease of' their cultivatiou, antl in tho 
fact that; great areas arc susceptible of cultivation without intervening stretches of hills or less tillu.ble land. 

The various forms of prairie soil run into oacll other, the .finer ones being those which lWe supposed to have 
been proclncecl by the solution of limestone rock, leaving an insoluble residue of impalpable fineness as the present 
soil. J.\.fo11y of these are so fine that they will only slip on the most polished plowshare. 

I may say, then, tlrnt in a gcneml way the greatest Jlroduction of grniin in the U1~itetl States is on soils easy 0£ 
tillage, and .not necessarily whore the average crops are greatest. The most noted grain soils admit of light 
implement::i nncl rapi<l work. The most striking difference between American grain-growing aml English grain· 
growing is in the use o:f lighter implements of culture and lighter animals used for field work. 

As reg:1l'(lS geologieal origin, mechanical texture, mid clrnmical composition, there is great variety, all, however, 
agrceiug in this, so far as I know, that all tho more noted grain soils of the country are rich in lime. 

It must bo remembered also that grain-growing lrns changed under modem facilities for transporta~ion. A fow 
years ngo Tennessee and Kentneky were much more famous as corn states than now; the ease with which corn is 
obtained fi.'om the states just north admits of the use of lands for cotton and tobacco, wllich formerly proclucecl corn 
and pork. 

So far as soil ancl climate are concerned, va,ryi.ng conditions of market, or new mishaps overtaking these 
com1nercial plants, may materio.lly modify grain growing in regions where now not much is grown. Amcricn,n 
agriculture so easily adapts itself to new eomlitions that regions now of secoudary importance in grain production 
will come forward if for any cause grain-growing becomes more profitable. 
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HISTORY 0]1 r11 HE CEREALS. 

DEFINITION O:E' OEHEALS. 

In a general way, all of those starchy agricultural grains or 1::1ccds which are used as foocl for man or his animnis are 
'<lalled Ce1·eals. Iu a, more restricted sense tlrn term is limite<l l)(.Jtn,uically to the seeds produced by certain cultivated 
species of the Gram,,inew, or gmss family, mtcl tho term is used in thest~ two me1111ings, both in popular usage and in 
tcch11ical description. More specific defiuit;ious t1re numerous: "the agrienlturnl seCl1s which grow in cai·1::1, not in 
pocls;" "all sorts of gmin from which ln·cud is made;" "itgricnltnml gmirn; which are usocl for the f'oo<l of man and 
his domestic auima,ls, and which are produced in chaff or husks, nn<l not in po<ls; " " t1 general mtmo for all seeds 
usecl in making brea.<l, especially the seeds of the GeraaNct j" "the Hood of certain grasses which are used for footl for 
man nud his animals from time immemorial, and callecl eorn;" ''the seeds of certain grasses like wlwa.t nn<l lnnley 
and certain other starchy seeds which may be ground into meal, like bnekwheni;," ttre some of the definitions fomul 
in the literatnre of the subject. But, however deJinell, tho torm is aviilied to what we call "grain", and what the 
mother country calls "corn".(a) They are the bro11clstnffs of tho civilizecl world, aml, llowever classified, all the 
different kin<ls have these cliaraetors in common, that they arc starchy grains, which may be gronml into meitl or 
flour, tLncl are capable of being made into some form of bread. While differing· from each other in various ehomfoal 
aml physical chftraoters, thc~r luwe so many properties in conunou thn,t their uses are largely interolmngeabfo, aud 
in different circnmstances one takes the illaco of another iu cultivation and in use. vVo may sn,y tlmt, as a rule, in 
all former times and until morlern men.us of tmnsporttttion came into nsc, the grain most litl'gol;y eonsmued for 
bread in auy eonntry or region was the one most easily m1d most surely g;rown at homo, or !Lt least at 110 gT0;1t 
-clistauee awn,y; the bread, of necessity, Jrnd to be maclo of such grniu as could he grown or procured with the 
facilities then eujoyecl. Rye, lmckwheat, oats, barllly, naul millet lutcl mno11g our ancestors f111 imvort11uee as broad
plants tlutt they lrnve now lost and will probably never regain. This fact, !tpparently so obvious, tmd yot so lutrd 
to rmtlize in practice, lies at tho bottom of that agricultural nwolntion already a,Jluded "to, which is now going on 
e\·erywlrnre among nu,tions and peoples of our civilization, and most notallly in western lnnrope. 

Tho more important cereals have beon knowu and cultivated from remote antiquity, nnd luwe so ehauged under 
the cam of' man t,lrnt we aro ignorant, as to what their original wild progenitors wore. After long mid imtient 
iuvcstigntion by l'lome of the most eminent scientists aucl historhms, notwitlrntmuling its important connect.ion with 
the histor)' of eiviliza.tion itself, botanists up to the present time arc not u,grootl }tS to wJrn.t is tho original Jmrcut 
spccills from which n.ny one of our chief corel11S has been derived, nor do we know tho histo1·y 01:' thoir ~ubjugation 
to cultivtttion, or wlmt succession of. clrnnges they nuclorweut botween their wild state and tlieir present cultivntccl 
varieties. At the earliest dawn of writ.ten or pictorial history i;lrny w<~re alrmtcly, so :far as we can leam, as 
-0ompletely chnnged from their original wild state as they aro uow. Bvon with some of tho prehistoric nations of 
Enrove 1rn find several species of cultivated grains (wheat, barley, ~tml spelt) mingled with the wild fruits aitcl 
seeds which const.ituted in part their food. 

These facts have lecl many good men tm believe tha.t the cermtls nevor were wild phtnts existing without 
cultivation, but, instead, were the direct g:ift of Gotl to man. Such think that they were not protlncctl by mm1 as 
a result of tho long cultivation of a cruder original, but o'estowed ready formed ft>r nrnu, as something- iiecessary 
fo1· his good aml essential to his highest civilfafttiou, and at tho same time cle1lcnde11t lll)Oll his labor ancl care for 
prese1·vation 1rnd continuance. 

Without discussing the various l1ypotheses proposed to account for their origin 01· for their history, it is sufficient 
for om· 11res1mt purpose to say that thronglt the historic veriod each species has existed under so mt~uy widely 
cliffel'ent forms or cultivated varieties that natnra,lists have neYor been agtcccl as to wlmt constitutes a. s11ecios, nor 
as to the unm ber of species of any of the more important cereals. The term spocios is reasonably deiluite as 
applietl by rn1turalists to wild phtnts find to wilcl .anima.Is, but it never has been so definitely nsell or definitely 
mulorstood wllen applied to the various breeds of' domestic itninmls or to vn.rieties of cultivltte<l ulants. Naturali:'its, 
ns n whole, are ngreed as to the genera to which the cereal grn,ius belong, ancl the history of each will hr. noticed 
more in detail under their separate ~tnd approprhtte heads, so far as thew are of direct interest to American 
agriculture. 

a In !:his report, in !Lccordanco with Americnn 11sago, nncl also with tho language of statute laws port11ining to tho grains in mrmy of 
t110 states, Uie wm·<l "co1•n" is used as tho spocilic name for Indinn corn or m11ize, and tho word "01•ain" as a gonoml i;erm for all tho 
<:Pren ls. Tho terms ''an em· of co1·n" aud ''com in t.110 011r" are also used in tho American sonso as app lyiug only to Inclian corn or mair.e, 
lllHl tho term "head" is applied to au ear of wlrnat, rye, or barley. S11ch nso of thoso words is so comrnon 1tm1 univor~al in tho Unitocl 
States that I hn,vo never hoarcl a nntivo-born fo1·mer, farm-lnboror, millor, or grain-doalor apply tho torm "ear" to i;hc fruHing portion of 
wheat, bu,rley, or rye, uor the ton11 "head" to tlmt of Indian corn. Tho Amoric1tn us<~ of tlrn wo1·cl "gmiu" is not qnito s;ynon~·mons with 
tho English uso of tho word "corn." We nevor apply tho term "grain" to fognminous seeds, wldlo in the anmml agrillulturo.l rotums 
of Engliuul boans and poase are roturnocl under tho 11oac1· of "corn crops", rai;her than nn<hn· tl11tt of "gfoen crop.~"· 
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Seven species (calling buckwheat a cereal) are cultivated in this country in sutl1ciout 111JmHlanco to lw n~tnr1n•cl 
in the census fables, and three or f'our more are occasionally cultivate<l in a few localities. '.l'alwn al!ngethl•r, tlH'1'0 
include all the more important cereals of the world. 

In addition to these there are 11 number o:f otlter species cultivated hero an<l Uwro in ot,J1er (Jotm!.riPs, Pt1ch of 
some ]ocal importance, but all, except the few alludeil to, are grown on :1 eornparativcly :,;mnll Hl::th1

, or i;1•stridt>1l to 
fe'w localities. Titken altogether, there are possibly twenty or more s1lceies cnltivate<l so11wwh<'n1 in the wot·l<l, t 110 

aggregate vahw o:f t1ll the rest, bowever, amounting to less than the least of those known in tho U11itrnl Statl'H. 
Of' tbe seven species we have to deal with, six are natives of' tbe eastem hcmisplwrc itllll mu1 of the Wl'Ht t•rtt. 

No cnltivate<l grain has originated on an island, i:f we except canary grmrn, and nmw in snuthl'l'll Africa or 
.A.ustmlia, regions otberwise very rich, botanicall,y, in species. Ilumbol<lt callo<l it lt ::,;tl'iking J>h1•11011wrn1n "to 
find on oIJe side of our planet nations to whom fionr and meal from snutll-c:1l'ecl gmssos ntHl the tt8l\ of' 111ilk \\"l\l'O 

completely u11known, while the natio11s o:f almost all parts of the other hemisphere cnltivat:eil tho <~·Ol'l\Hh; a11tl rearecl 
milk-yiel<ling animals. The culture o:f the different kinds of grasses may be said to afford a nhariwteril:lt,ic dhitinntion 
between the two parts of' the world". 

Tlle genera to which the principal cereals belong are: Oryz((,, or rice; '.f.1ritioum, which ineln<l1Js all tlw Ya1·.illtiPS 
of wheat and spelt; Avena, oats of various kinds; Horrlemn, the vn.rions kill!ls of lmrley; Sl:cate, ry11; m1<l Zea, 
Indian corn. Among the true cereals, that is, belonging· to the grass family, there ani vnriim:-; HpPdeH of udllet·, 
belongiug to several <li:ff:'erent genera (Panicum, Pennicillar-ia, Emiz.i·um, Seta.ria, Jiolcus, and Sor[Jhllm); 1lnrra, a spodm~ 
of Sor9hmn (called. also Indian millet and Guinea corn, au<l spelled in various wa;rs, u.s dnrn,, dh111·a, donrn); mt1111ry 
grass, Phalari,q, and a few other species belonging to tho grasses. In a.cl<lition to tltmm l>otanieal mil'(\Hh; 1u•t1 tho 
buckwheats, which, for convenience in this report, a.re elasse<l among· tlte true eereals. 'l'lie,v hdo11g to thll 1-\'l\ll US 

Polygonum, two species of which are cultivated in this country, a,ntl perhaps others el:,;ewht1rl1. ~U\'l~l'lll Hpm:it•s 
helonging to the genus Ohenopodiimi have been cnltivi1te<l in vitrious parts of the world, pu.rtieulal'lj' in Iullin aml 
central .Asia, l>ut none are of importance to European nations as grains. Of' a coi11-1i1l1!nthle list. that 111 ight bo 
made, wheftt, rice, and Indian corn are the first three in importance; oats, barley, antl l',Yl~ iwxt;; tlwn ilmTn.; tlio 
millets and buc1rwheats next; an of the remainder being o:f insignifimtnt importance to the wol'l<l at Jn,rg·e. 

However clefined and classified, anll however used, all the cereals are agricultnml g·1•ttimi, all nro sturch;y, n 11 
are breaclstuffs, and all are aninml plants. J*' 

Being annuals, they are adapted to almost universal cultivation where the snmmer elimatn a<lmits, for "an 
annual plant may be said to belong· to no country in particular, because it completes iti:1 llXi::ltlmce tluring Lho 
summer months, 11nd iu every part of the world there is a snmmcr "· 

This fact urnlerlies the agricultural importance of t;he eereals. Bvery g1wllener knowH that. ttlllllHl.lH nuLy bo 
brought from almost any country and be made to flonrish in cultivation in any other countl'J' in which tlwy can 
complete their life in one summer, allll that, even i:f the summer is too short, vurietie:;.; rnn;y llt1 pro1hwt•d h~· nrt 
which will mature quieker, and then their cultiYation may bo extended to climMeH nnlilw thaL of tlwil' orig'inal 
borne. This nmy be continued up to certain limits set by nature for each spoeie:;.;, whieh limitH mm ho <h1t1u·rniTwtl 
only by experiment. Not so with perennials. 'rhey mm;t ltn,ye not only 11 fovornJ>le sm11nwr climatii, lmt. al:-;o lli 

fiworable whiter climate and a fayomble average clinmtll, arnl, 11rnreonw, he nhle to 1-1t1rn1l 01w:rnional willo 
lle\iatious from the n;verage climate. 'l'he exceptional heat of one ;year or eolil or 1tnotlwr, a, too wet, Hl'ilSOll 01· a too 
dry oue, may kill the tree or perennial which has lived and thrive1l for m1rny ;renr:-;; h1mue all lll'.nm11i:ll1i nra 
rmitrieted in their growth to Ycry much narrower limits than mnmals. .l\Ioreovm', am111ul plants ar11 lwlit~n~ll to ho 
mn<)b lllOl'e Yarhth}e UlldCl' different external COlHlitiOJlS than perennial.'! are, 'l'!Wy Ylll'.)' 11\0l'll in !liLllll't11 !lll d it. hJ 
among the cultivated annual species that we luive the widest Yariation lrnown to scimwo. 'l'hl'~' mm adapt 
themselves more readily to cbanges of t->oil, climate, and otller variable cornlitiom1 th1t11 Jll\l'llllllials. Thus it, is 
that the phtins of Dakota and Manitoba, with their genial summer1:1 mHl fortil<.1 :-;oil, <WOil tlwngh tho win!l1M lrn of 
.A.retie severity, 1111d CrLliforniit, with its rainless snunner but genial winter, can itlilrn seml wheat to tho mihl-wintercd 
and moist-summered British h>lnncls. · 

Tbese are., llowever, but general facts. In practical cultivation, however i'avomhln itll t.hll natural cm111itions 
may be, the ultimltte 1irofit turns not ouly on tlie species culth;itted, but 011 the s1H•cinl varidiPSj for .in auy gTain· 
growing region some viwieties of each species fail entirely; otliers lh'e au cl :flourish, porfoeting them8elYeH well ns 
to quality, which still cannot be grown 1lrofitably. . · 

V AIUETIES Olr OEHE.A.LS. 

Each species of the cultivated cereals includes a great number of varieties, which <liffc1r n1:1 wiclel~· among 
themselves as species do in nature, and. precisely like dift't•reut s1)ecies are adapted to m1lilrn eon<litions of g-1·01Yth • 
.A.s a c.on~cquence, only a ~ew of' the many varieties o:f one species will flonrh~lt in 1t113r 011e region or on nny ono fnrm, 
antl still. :ewer cau be cnlt:vated in any one place with profit. l\fany that <lo uot uttorl~r fail iun,y grow w1•ll a11ll 
look ~hriity, and ~et not yield well, or the grain may lack in quality, or tlrn crop be deileient in ::;ome wa;r, so tha.t 
practically the ultunate success of grain-growing in 11nv i)lace turns upon the varieties cultivatetl. What m.·e the 400 . - J • . . 
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u~st varieties of each gmin ~ furnishes a fruitful topic of discussion at every meeting of grain-growers, and is the 
subject of more experiment on experimental farms and by enterprising formers than any other one thing. Indeed, 
the national Department of Agriculture really had its origin in the effort to put formers in the w~y of getting new 
varieties of seeds for trial. 

It is impossible to give a definition of varieties which will be accurate, comprehensive, an<l at the same time 
one upon which scientific and practical men will agree. This difficulty is largely due to the fact that the real pith 
of the discussion of the modern doctrines of evolution, Darwinism, ancl kindred topics, lies in the question regarding 
the nature of varieties, and particuhlirly whether the distinction between them and species is merely a difference of 
degree or a difference of deeper signHication. The general subject of varieties, their uatnre, constitution, origin, 
and permanence, is of such paramount importance in considering cereal production t;hn,t 11 gcineral discussion of it 
is neccss11ry for an intelligent consideration of the production of the s11ecial crops. 

That species and varieties change hy cultivation, that new varieties are formed, that some tlo better than 
others, must have been noticecl from the earliest times, and mm1 probably loamed some of the way8 by whfoh new 
varieties might be made or old ones improved almost us soon as he begtm to till the soil. It is only within the 
last few years, however, that their multiplication ancl improvement hltve been carried 011 with tlin intelligence basecl 
upon scientific knowledge and in accorclance with scientific methods. Any intelligent discussion of the matter 
must be basecl on the decluctions and conclusions of moderu science. 

The science of natural history begins with the com1mrfaon of living beings ·with each other and their 
classification, the unit of classification being called the species. The idea of di::itiuct species in nature has had a phwe 
in all cliscussions relating to living beings from the very earliest times, and yet no definition has been devised, even iio 
this day, upon which all naturalists will agree, either as to their origin, their nature, or their limittitious. A discussion 
of this subject would not be profitable here, and I will only say that in n general way, and when speaking oi' the 
vegetable kingdom, :naturalists are agreed that those iuclividua.l p1mrts whfolt resemble each other n,s much as they 
resemble their parents ancl their descendants, and all those whioh t1re known hhit•oricallJ' to be clcsccndetl from the 
1mme stock, form collectively a species. 

For convenience of study, and for the better understanding of their nrntnal refatious, seientists group the 
species having certain resemblances into genera, genera into frunilies, and families into classes. Various systems 
of classification have been devised from time to time, bnt in u.U sy8tems the unit of classification has been the 
species, however unsatisfactory the definitions ancl limitaiiions of species may luwe been. Accorc1,ing to any theory, 
however, tt species consists of many individuals, and, although the inclivid.rn1ls com1H)Si11g it diG, the speeicR lives on 
from generation to generation. "Each yielding seed n,fter its kind" is the olclest de1:1criptlion of a biologicitl ltiw 
which we call the law of heredity, the law which is the ever-acting conservative foree which tends to keep the 
desceuclm1ts, like their parents or ancestors, in continuous succession. of 1:1pecitin clmracters. 

But heredity is not the only force at work in the production ltnd growth of the Jiving plants. The soe1l is 
indoecl a wonderful thing·, very small when compared with the mat1u·c pla.nt, yet storetl iu it a.re all the powers 
derived from parents and ancestors, reaching backwarcl to creation, and all tho possibilities of :future gom1r11Uons. 
Nevertheless the powers of the seed are after all only possibilities; oth1~r inflnences must aid it, or its 1wwer nnd its 
life ends when it falls from the parent planii. vVater must moisten it and the snn wi1rm it, or it will ueYcr spront;
and if it grows, through its whole life the eiwth and air u.ntl sun ph1y eaclt U.wir pttrt in it:,; growth uml nourislm1011t. 
Heredity gives direction to the growth, hut it only partly confa'ols it. All throngh its lHh those elements which 
11onrish it also modify it. It is plastic iu its miture and molded by them, so it naturally lrnppcus that the new plitnt 
is never quite like its parent. It may live in a better soil, and grow larger, or ii; may be starve<l and snrnllor, or 
other influences may help to shape it; but any new chamctcr it takes on becomes ~.., part of iti:; being, 1111<1 theu 
heredity trios to transmit this new character to the nex:t generation. This is one reason '''hy tho iudi d<hmls 
which constitute a species should differ amo11g themselves, r:md why cultivation should tend to nrnke the differo3nces 
still greater, because art supplies conditions to influence the growth of cultivated phmts which wild plants never 
:find iu nature. · 

There is probably also an innate tendency to vary inherent in living beings-a, biologiml hw opposccl to 
heredity, weaker than heredity, always working with it, but never strong enough to overco1mdt. \Vlmternr may 
be the cause, we see abundant varia.tion, both in wild and in cnltiYllited plants, whielt is not cxplainccl b,y t1ny 
obvious external cause. For example, in any field of grain or other }lfants of one kind, however uniform the soil 
or the· see<l, we know that the plants differ muong themselves, although all are nourished by the same soil ttnd 

·rains an cl air and sun. They differ in height, in vigor, in fruitfulness, in foliage; in foci;, in all of their characters. 
These clifferences mu.y be slight to begin with, and may be the beginnings on which to build new varieties. 
Regarding the actual oa1tses of variation there has been much discussion. 

One cause everywhere observed and universally i·ecognized is the effect of nourishment combined with climate. 
The relative abundance of nourishment tends to variation, ancl hy means of this alone varieties may be formetl. 
For example, two measures of the same kind of grain, from the same biu, may be sown on two :fields of unlih.o 
soil ancl fertility, and each continue to be thus grown for a series of years. In time this difference of fertility of 
the soil would cause the crop on the more fertile soil to be habitually better in every respect and the growth lq.rger. 
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There would, in fact, be two varieties; and if these varieties be again sown side b;r side on the si~me Hoil, one would 
mature better ancl be larger and more prolific than the other, ancl the cause woulll be t~at it ~HHl l~e?n better 
nourished for a number of preceding generations. If this difference of soil had been coml>nied with thflermwn or 
climate the effect woulcl be still more marked. Olimate, soil, abundance of nourishment, and other extt!rnal 
conditi~ns are universally recognized as the causes of variation by farmers and scientists ulilrn, aml some helit'Yn 
that all variatious are due to such causes. 

There is much evidence, however, that, as before stated, there is au iuhercnt, innate ten1lmwy to change. :Fo1· 
example, if we examine the individual plants in a large :field of uniform soil covcre<l with nu;y crop, wo fi111l great 
differences between the individual plants. Some are larger, some smaller; some protluee moro lieads, mul StlllH' 

fewer, and so on through every differeuce of character, whether of root, or stalk, or foitf, or gmin. If wo Hekct 
seeds from two plants differing in any character, no matter what, but for onr pnl'pose snppos!Jd to ho tho t.wo 
having respectively the lightest-colored aml the clarkest-colorecl grains, and sow them sepamtoly ou prlwii>t~ly 
similar soils, ancl the next year we again separate in each the lighter seeds from tho one, tlrn darker srn•d1:i from 
the other, and so on from year to year, every farmer knows that at leugth by l:ltWh a lll'tH!t'sl:l w11 wonhl lmve 
different kinds, or, as we say, different 'narieties, each producing seetl after its kiud. Iforll Uw variations wen1 not 
made by either soil or climate, nor, so far as we cu,n see, by any differeuce of uourishmeut. 1'hern lurn l.Jc.t\IJ u 
vu,riation, the cause of which, if there is any other cause than an inherent te11de1w,y to Yltl',\'1 hi m1kuowu. lt il:l 
only fair, however, to state that some scientists deny in toto any such iuhertmt ten<leucy to olumge mul refor ull 
variation to the molding influence of ot1tside forces, and claim that the plm1t is IJassivo an<l phtst.iu, aml U1a,t tllll 
.species is molded into shape entirely by the extemal forces. 

Without fnrther discussing the causes of variation, it is certain thnt there is a tendency for m1;y chameter, howo\·er 
;produced, to be perpetua,ted by hereclity. Experiment hns abundantly proved that if we HeleeL plalltH having- au;r 
one variation, plant their seeds, and from the next generation agitin select the plants having tlw 1·m11w veeuliarit.y 
in the most marked degree, we will find that from generation to generation the stwccssivo crops, or itt lcnst. t:iomo 
plants of that crop, will vary in that direction more and more from the origirntl form, and iu a fow gm1orations wo 
will make a new variety, having that special peculiarity in an exttggemted degree. ·w o nd<l up tho Hlight varintionii 
of successive generations until we have a large sum represented, and this characterizes rL new variety. llfony 
varieties have been produced in this way, and our :fields and garllens are filled with tlw rc1:mltH. What tho 
possibilities are of thus accumulating a particular variation no one knows, but what its a1>pliea.tions aro the rneo 
has known for thousa,ncls of years, for this is practically the only means we have of iniprovi11{/ any vnriet.y of gmin 
already in existence. The selection of the best seed for sowing, or the rejection of tho pooroHt:, ltnH ahn1,;ys hePn 
the great, and, strictly speaking, the only, method of improving grains. The careful selection of tho Heed Jrns hel'l1 
recommended from the earliest times. Oolumella, Oelsus, Virgil, and other ancient writers s1><mk of it, whilt1 the~ 
rejection of the poorest is the way leading to the same result most often alluded to in tho Bible. '' IDYorr trl'O 
which bringeth not forth good fruit is hewn down,"" Ont it down, why cumbereth it the ground'" arCI illmitrat,iom;; 
the encl gained is essentially the same. The principle of improvement l>y tho careful seloction of seed is well 
enough known. There is not a grain-growing district in the world where it is not prnctiec<l, ntHl yet no law 
is oft;:<kll~f violated, particularly where grain is grown on a large scale. The truth of tho law is mtivPrsully 
recognize~l; the only difference of opinion that exists among grain-growers respecting it is, how fitr it ifl posRiblcl to 
ignore it With not too great loss. 

In tMs connection, there is often discussion as to the advisability of sowing shriveled seed or inforior g-min of 
kinds usually good. Shrnuken grain will germinate and often produce a good crop, but it will not produeo aa Jn.rgo 
a yield as plump seed, and if continued a few years :in succession the variety is sure to degonemte. 

There are several ways of propagating cultivated plants, and the method of' propagation determines in ono 
sense the na.ttU'e of the varieties produced, and also the method of creatiug new va1'ieties. The sexual method of 
propagation' is by means of seed, but there are many non-sexual methods, as by grafts, buds, cuttings, lu,;yera, 
tubers, and bulbs, and the farmer often confounds these essentially different methods in rmtctfoal application. The 
laws of heredity apply only to the first or sexun,lly-propagatecl plants, and to these belong aU the eeroaJs. 

Not every variatiori between plants of the same species constitutes a variety h1 either the botanici1l or tho 
agricultural sense. It must be possible to multiply individuals having the desired character, for a vtirict~' coushits ot' 
many individuals having some one character in common. A plant may vary from its fellows, no nmttcr how witloly, 
but if a new generation cannot bereproclucecl from it having its specinl characters we do not cuJl tlw.t a. ''variety"; it 
is merely peculiar to an individual. With species which in cultivation are commonly propagated non-sexnnlly (ns 
by grafts, buds, slips, cuttings) new plants are easily propagated having the especial cbameters of the parent, and 
many gardeners' varieties of fruits, vegetttbles, and ornamental. plants are so constituted. They nre perpetuated 
by the methods ~poken of, and not by seed. With such species the seedlings may vary enormously. 

But the grams arn grown only from seed; every plant is a seedling, and varieties of cereals are precisely 
analogous to breeds of domestic animals, in that they must breed true to their parents or m1cestors while varieties 
that are multiplied non-sexually, like apples and potatoes, need not be true to the seed. The characters which 
mark a breed of animals must be capable of transmission sexually from generation to generation i·ust as the special 
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characters of a vari0ty of graiu must be; it must "breed tme ", as the live-stock breeder would siLy. Moreover, the 
principle universally recognized iu stock-hreeding, that an old breed, carefally bred a.nu carefully selected, transmits 
its qualities with greater certainty than a new one, is equally true iu respect to pbnts. This does not couilict with 
the fact that a change of seed is often n.ttencled with goocl rcsnlts, for tlrnt is owing to m1otller elrnrn1ctGr. 

Varieties of cereals not only cUtfor in their clmracters just as tho breeds of domestic animals do, but so ·far HR 

we know they are originated in a similar way, and may he improved or deteriorait.ed by simi1iir methods. Inas1111wh 
as they are grown from sexnally-proclt1cod seeds, they are snl1iect to precisely analogous laws of hei'e<lity nutl 
variation, 11ml, moreover, cxcelleucc of character and pro1it of growth depend npon precisely similar 1·nlm1, 
the same laws of imture ancl rules of art applying iu lioth cases. A rac~~-horse, to bo successful on t.110 eonrse, 
must be, first, of a running breed autl of well-selected pareutage; secornl, must he of good shape and not injnro(l 
by nrislm1)s or aceidents; third, must luwe "been well focl <.luring its growth aml life; and fourth·, must be well 
trainetl, groomc<l, and carecl for, with care for all the artiflcial conditions of its ox.istencll. Precisely analogous :1ro 
the facts as rngtwds cereals. Por the best success, in the first pluce, the variety must be lL in·olifi.c one, anil the 
seed l'.'ell selcctccl; second, not subject to the disllases aml mh1lmps most likely to occnr in tlmt region; third, it 
must be well fed-that is, the soil must he fortile either by nature or by tirtifici!tl 11Htnnring; and fomth, the crop 
nrnst be well carecl for-that is, tho pre1rnration oi' the gromul rnnst be well llono, tho crop well pi1t in, tmllled, 
and harvested. Under special conditions, particnl:1rly in u. new country, ·where tho laud itself is rising in vulirn, 
there nmy be profit, ancl for a long time lnrg(~ 1n·otlt, in the rearing of aninml8 where n.U the8e conditions .do not 
exist, a;ml where the pasturage costs nothing ancl competition is not close, and the region producing much below 
its capacity; rmcl also with the raising of gntin crops: there mtiy, under exceptional couditions1 be h1I'ge profits for 
a time without such mire. 

Illustrating the first point regarding· Hxcollence of seed, both as to its nctmtl condition aucl its pedigree, t.lrn1·e 
are numerous illustrations recorded; but the famous experiments of Mr. lfrederick. l:1nllett, of Brightcrn, Bngh•ml, 
mity be t1.tken as a good illustration. 'rhey wero phLnnod with so much intelligmwe, con<lnctcc1 wHh such patiem\<.1 
aml care, ·were so profita,ble in their rcsnlts-tlw essentin,l rei;ults have been confirm<i<l iu so many other wi.tyH and 
by so many pmctical men-tlmt they nre worthy of being quotecl in this connection. 

Ile began with n. single head <?f wheat chosen irrespectiYe of size or .vigor, but of' a variety producing a, g·oocl 
qnalits of grain, The head was 4,~ inchGs long, nrnl lw,<1 47 g-rn.ins, whieh wero carefully plautNl in rows, one g-rniu 
in it place, 13 inches iipart each way. At luirvost the plants were carefully com1mrocl, and the one with the lnrg(1st 
number of heiitls was chosen, and the grains from the best hmul of this best IJbnt were i)fante(l UH~ 11(}xt :ye1w in 
the same w~w; and this was continued S'ear after year, choosing each timll for socd the best h0tul from tho most 
prolific plant. At the first harvest tlrn best plant bore 10 heads, at tho secon<l 22, at the third 30, at tho fonrth 52, 
the "best head of which was 8~ inches long, and bore 12:3 grains (Jonr. Roy. A,qr. Soc., vol. XXII, p. 371, and 11late). 

This was tho origin of the famous ''Pedigree Wheat". Litter, and in a simibr way, he mndo 1;ho vmfotfos 
of '' Pedigi'ee Octts" and "Pedigree Barley", all very ])l'Olific, mul each l)ecoming famous. lfo g~wo the name 
"Pedigree" to these varieties because his process was precisely aualogons to that of improving· live-stock by 
bl'ceding to l)Oints and strengthening thl) heredity of' the goo<.l points b:y rrnlligree. Still ln.ter lrn giwl> his 1·i1w.\' 
conclusions (J.rans. BrU. Assoc. Aclv. Sci., 1869, p. 113), drawn from his long series of experiments, in subsbineo 
as follows: That every fnll:y·developofl plant, whether of whea.t, oats, or barley, has one m1r snverHn' m 
re1)r0lltlctive power to a.uy of the others on the plant; that every such plant lrns 011e grnin more productive thtHl 
an;y other, and tlmt this best grain grows on tile best ear; that the superior vigor of this gmin is transmissible 1;0 

its progeny; that by selection this superiority is n.ccnmulated; that the im1n·ovemeut is n.t first very ra.picl, bnt tl1a.t 
in successive years it gradually grows less; that an improved type is the resnlt, mHl tlutt by mLrefnl selectiou the 
improvmnent can be kept np. Another pu.per on bis pedigree system, read before thl~ Ihi.rnrnrs' Olull tt\i Bil:minglmm, 
in 1871.1:1 giving many iuterestiug- facts, is re1mblished in substance in the monthly roport of tho United States 
Depm·tment of Agriculture for Angnst and September, 1874, page 381. 

'flt~ pmctieal fact nuderl;ying this relates to selection. "Natural selection" is undoubtedly thll principle hy 
which species are presel'ved, whether it uceouuts for their orig'in or not, and u.rtiflcial sdoctiou of Heed iH Uw only 
methotl by whieh any niriety of grain can be improvell or even llJ.;:liintainllll. "Without it tho variety al wn.yH olthl'r 
runs ont or changes, how rltpidly this takes place depending upon various ciren1111:1tances. Altl10ug·h exaet 
expm•inumts in t11is tlireetion on the cereals are of more commercial imvortn.nee than 011 other ero1w., yet ·it l:\O 

happens, from various eauses, that crops loss important, at least to this conutrs, lrnve been the Httl>joct of mm·e 
experiment relating to the selection of the seed, by scientific men aud l.ly practical cultivatorH1 tltau the cereal::;. 
There ~we ma.ny re,eorcls of mLrefully-conclucted experiments made on urnny JdudH of culti\•atml phwts, showing 
differences iu the seed itself, in vigor, and iu crop-producing power. Dr. Gustave lVfarek luu; pnblisl1ed 11 loug 
account of experiments made l.ly him at the agricultnml e:iqi<:wiment stations at Ualfo ti1Hl at Leipsic, in Ge1·mf1ny. 
Experiments were made with l.leaus and pease, smi.111 tuul large seeds of each kind being planted on adjacent plotis. 
The larger, better, and mor() uniform growth of the larg~r seeds was very phliiuly to be t:ieen. He gives ta,bles of 
the results, and the superiority is shown in every particular-in the height of the plants, number of seeds, number 
of pods, luxuriance of growth, weight of plants, weight of seells p1•oduced1 quality of crop; in fitct, eve1•y desired 
character was in favor of the larger seeds. 
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Professor Lehuutn, of Munich, iu Bavaria, has carried out a somewhat similar series of expel'iuients with cveu 
more striking results, showing the effect ou the crop of using large, plump, well-formed seed, as cornparml with 
nsiug smaller seeds Ilroduccd by the same plant. 

Professor James J3a,ck1mw, of the Hoyu,l .Agrfoultural Collega in England, has experimented with the seed of 
malformed and misshapen crop roots (Trans. Brit . .1lssoo. Adv. Sci., 1862, p. 97). Ile found th{tt when seeds 
derived from misshapen turnips and parsnips were used they produced even greater deformities than the parents 
presented. . I m111not go into the deta,ils of his work, but his deductions are of value to us. The eouchrniomi drawn 
from his experiments were, in substance, that a degenerate progeny will, as a rule, result from the em11loyment of 
seed from bacUy-grown roots; that;, beside producing ugly, malformed roots, the degeucrate seed does uot produce 
nearly so large a crop; that by selection we may produce well-shaped roots and increase the proba,bilities of getting 
the best crop, and that by designedly selecting malformed or poor roots we may produce seed which will result in 
a greater clegcnern.cy. 

Darwin cites his authorWes (Ani11uils and Plants itnder J)omestioation, II, p. 243), sa,ying th:it in Prance siueo 
· the cultivation of beets for sugar the phtnt has almost exactly doubled its yield of suga,r, and tlutt this lrns been 

effected through the most mtreful and systematic selection, tlle specific gravity of the roots being regularly tested, 
aucl the best roots saved for seed. . 

It is imnecessf1ry to multiply further proofs, becu,use all experiment poiuts the same way, and the law is 
universa,Uy recognized. I have merely cited a few out of many scientific experiments. The principle is never cleniml; 
it is simply too often neg'lectedin practice. In this eonuection it is well to remcmber,tlmt it is easier to deteriomte 
a crop by using bacl seed, or even by simply 11cglectiug the selection of the good, than it is to im])rove au ~tlrm1Lly 
good v~1riety; the down-hill roacl is the et1siest traveled. Tlte selection of seed to keep ttp the vigor, aml the 
fruitfulness of the varieties cnltivatecl, ttre moro important than fertility of the soil as factors in 1ierma11eut gmin
growing. The matter of soil exhaustfon is so well known that it is the staple argument with the majority of vopular 
writers 11n<l speakers on agriculture; but, so far as I have personu,lly seen or have 'been ttble to leam from tho 
observation or the experience of others, in every locality in this country where wheat-growing has suddenly risen 
to large figures the quality and the ;yield have diminished more rapidly from carelessness in the selection of the 
seed and in the care of the crop than from mere soil exhaustion. 

One method by which new vm'ietics are ol'iginatecl has been given, namely, tht1t of' building it up 1),y i-;low 
growth, by the addition of successive changes in the clesirecl direction which were slight in any one yerw. But 
Ya1tutble varieties have originated in other ways than this, and. from a kind of varia,tion calle<l "spm·ting", whieh 
is more familiar to gardeners thf1n to g·rain-growers. It is n willer departure from the ])arenta,l type, HJlJH)ttring 
suddenly, the ultimate eausc of which is undetermined. A. few examples, chosen from llfouts other than cereals, will 
best illustrate the subjcet. When the giant trees of Cn.lifomin were discovered the seeds were in grcmt <lmnancl, 
ancl in a few years millions of seecllingi:i were growing in the various nurseries of the worlcl. In one foreigu 11nr1:1L•ry, 
among some hundreds of thousands of young seedlings, a i,;ingle one was found with white silvery foliage, from 
which 11 variety was propaga.ted by cuiitings. The Ol'igiual plant of this variety we call a "sport", mul we are 
entirely in the dark as to wlmt mttrned tlrni; one seedling to vary so widely from n.ll the other millions of its brethren. 
I have cited this example beca.usc of tho fame oJ' the tree, beeause the species had never before been subjecl:eLl to 
cultiv~ttion, and because it; was a species Yery ol<l in the history ot'. the world; hence the dc.wiation from the line 
nrnrke<l by heredity is the more rcnutrlmble. But sportiug is common among all classes of 11hnts; au;y ouc1 may i-;ee 
examples, and the books and newspapers devoted to gi1rdcning a.re full of accounts of them. Ono observer tells of 
~L t:hom;y locust growing without thorns; another of u, seedling strawberry with simple leaves; another of' some plant 
with peculiar :flowers; sometimes it is a variaiion in the habit of the plant; in another, of the folhtge; at a110Llwr, in 
the flowers or in the fmit. In fact, it ma;y be a vnriation of any character or orgttn, or in seveml fmttures at ouce. 
It is fi:eqnent1y seen ju wild plants, but is much more common iu cultivated ones. If, now, we propagate ii·om a 
snort, ancl if tltc new generation has the same clrnmeters as the parent, we have suddenly a new variety. Mauy 
well-known ornamental plants, fruits, and vegetables (which are propa.g·ated non-sexually) were so originated. 
Gardeners are well aware that sporting may be artificially induced in a variety of ways and at will, and multitudes 
of' varieties have been produced by the ingenious arts of cultiva.tors. But as all the cere111s, as before remarkl'd, 
~1re produced from the seed o.nly1 the more remar1~ahle examples of sporting ltre of seeoucHtry interest to the gr[ii11-
pr0Llucer. Two matters pertaining to it arc, however, of direct interest, the first relating to varieties which have 
originnted from some single pfaut, the other to those varieties popularly known as hybrids. 

While there is no absolute proof that any variety of cere~tl has ever originated in a sport, neverthcles:::i the 
indications are that some have so orighrnted. The new variety of Bamia cotton originated in a single plant entirely 
unlike its fellows, found in ft, cotton-flelcl in the Nile valley in 1873, and the variety bas already nearly revolutionized 
cotton culture in Egypt (Me Goan, JlJgypt as It Is, p. 18'7, and J[eio Rep. for 1877, p. 26, Fig. 7). Ootton is pro1n1gated 
from the seecl as the cereals are, 'but the plant being a more conspicuous one, a sport would be more liable to be 
noticed. A single cereal plant, unlike its follows in a gr~at field. of grain, would be gttthere<.l unnoticed unless some 
very mmstrnl accident secured its preservation. · 

It 1s well known, however, that many varieties of grain have originated in some single plant differing from its 
fellows found growing in some exceptional place, but how that plant acquired its special characters, whether 
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snddenI,y, as sports do: or not, we have no knowledge. We simply ancl only know that here and there some single 
plant has been found that represents to us a new variety ready made, and varieties have been i1er1rntnatocl from 
.sueh plants which have grown true to the seed and which have been valunNe and onduri11g. The variety of oats known 
as ~'1)0t.ato oats" is said to have origitrnted in a single plant foun(l growing in a potnito-pntch (hence tl10 m1nw) in 
Oumberlancl, England, in 1778 (Allen, New American Fann Book, p. Hi3), or, as some say, in 1789 (Stephen'.~ 
Farmers' Guide, I, 449). The variety, after nearly a hundred yem·s' existence, is still one of tllo best, and brings, 
it is said, the highest price in the English markets. Its excellence luts been proved throughout Europe mul 
entirely across the continent of America, for it is '11 common cultivation from Maine to Oregon and ·vv:u;hiilgtou. 

'rlrn Oln.wson wheat originated in a single plant fonncl growing by a stump in the stiite of New York. Darwin 
says tliat tho Fenton wheat, \Vas found growing on a pile of detritus in a quarry in England. The Ohidham wheat 
originated from an ear found growing in a hetlg'e in the same country, itrnl numerous other examples are recorded 
in the agricultural literature of this century. It is only fair to say, however, that nni,ny V!Wietim; of sncll ol'igin 
have been rejected on trial as of no value, just as umnerous varieties of seedling ar1ples and potlLtoes are rejected. 
It is only the few that are actua1 improvements on what we bad before. In or1rnmental and other gm'den phtnts 
the tendency to "s11ort" is much increa,secl by crossing vmfotios, rt.ml this is probably ulso trne of all cl!.tsses o:f 
cultivated plants. 

OH,OSSJDD V AHIETIES, OU JIYJ3UIDS. 

It is now sufficiently well known that the :flowers of plants are tho organs of generation. This fact, suspected 
long ngo, was proved by Linnrous a.bout the micldlo of the Inst ccmtnry, and it is now a nrntter gencmlly undcm;tood 
that for a true seed of any kincl to be produced it is necessary that n ecrtain organ cu,lled the oyufo be fertilized 
by a certain other called the pollen. The ovule is the rudimentary seocl, contained in that part of the pistll 
called tho ovary, mHl connected by tubm~ with auot,lHlr imrt of the pistil, which is without cuticle, called the 
atigmn,, The parts of the pistil are sexually the fe.mn1e organs of tho plant. The male orgnns ccmstituto tho 
stamens, tho esl'!ontial parts of which arc tho antlum:i, contn.i.niug minute grains mLlled pollen. Tho mntm:ed and 
perfected scecl alwi.Lys contains an embr,yo, whieh is n now rmlimontar,y plmit; of the smno species, whieh embryo is 
usually sm·romHled with m1 accmnuhttion of iiltarclt or of some other substmrno adapted to nonri8ll the young plant 
when thCI seed gorminat!ls. '.L'he embryo is the essential pnrt; of the seed, mitl thfa is only produced ~tfter scxnal 
fertiliziLti011. '.rlrn process is, that at tlrn time of Howeriug· die. pollm1 falls upon the stignrn; a tube iihcu g'l'OWS from 
its sitlo llowu into tho tissues of the pistil to tho ovule; the fluid i.n it, with minute gmius snHpmulecl in it, iH carried 
clownwnrtl in the same way, and the ovule is fortilizecl. If not, tho seed never elev{\} ops. This sexnn1 proclnction 
of tho embryo of a new plant, as already expfaiue<l, i.s closely mmlogons to tho hrcedh1g of rnlirnals, and ,inst as 
brcmls of n.uimals may be crossed so varieties of plnnts muy he orossctl hy the pollen of one variety falliug npon 
the st.ig·ma imcl :fertilizing tlie ovnles of anothor VfLriety. 'Whoro clilforent spceios of aninrn.ls breed togothor wo 
can tho result a hybrid, and wh0rl1 different bnt well-deJinod brnods of:' the sttme s11ecfos breed ttigethor wo mill i1ho 
result a <wog.~-bi·cec1. A few Hpccies of' phtnts iiro fortilci lwtwcen them solves, ancl hybricls mn,y ho produced. rl'hoso 
cnrious in this matter w]U fin<l an ftburnlm1t litemtm·o lll)Oll the snbject, tlrn rmmlt1 of n, brge number of cai'efnlly
condncte<l n,nd long-continued. oxperimonts, on which a vast amon11t1 of fabol' uncl study Jmyo been cxpenclecl; and it 
has been abundantly proved that as with hybrid animals, where snch hybrids are uot act;nally sterile, tlwre is in all 
cases a diminished fertility. In modern times now varieties of cereals have hoen produeeLl by giwdeners and 
cultivators by the artificial crossing of' viirions varieties, arnl these cross-bred varieties have been called "hybrids". 
They are cross-breeds rather than ltybritls. There are other ganlcuors' vu.riotios, 110wover, tbai; are true 11ybrid.s, 
made by crossing distinct species, and which :Lre propagated non-sexually; but, so ft"tr ns our gmius iire coneented, 
all of the so-called hybrid varieties are merely cross-bremls,.mul not lacking in fertility. For an understanding of 
these it is important that we understand their essential ehamctors and whni; naturi.il laws are involvecl. As the 
same ln.ws of heredity and of varirition are iuvolvecl which we find in animal lifo, we nrny draw some inferences from 
tlie analogous experience we have wi.th cross-bred animals. 

The crossing of different breeds of live stock is extensively pmcticecl, and it is the common experience that 
for one or two generations tlle resulting cross-breed8 nmy be snperioi• to either of the parent breeds in usofnl 
qualities, but that they do not continue to breed true, ttnd after'a :few geuerations are liable to Jose sonw of tlleir 
better qualities, and they cannot be depended upon for uniformity of excellence. Every stocik-breetler ii:; familiar 
with this general fact, and on it is fonuclocl the high prico which thoronghhrefl animals bring eomparetl with that 
of grade 01· cross-bred animals, which, for other use, may be just as good. An analogous ela88 of fi.tcts exists wi1h 
regard to grains. It has been the experience of numerous farmers, aml long observed, that by sowing several 
varieties together an increase of crop may be }Jroclncecl, but that in most cases this cannot be long continued witlt 
profit. Two, three, or even more varieties of corn may be pln.nted together, tmll the nggrogate production is 
usually increased, Bnt in all of tl10se mises wher'? I have specific informatlon, if the seed produced by this mi:x:tnre 
be planted for successive years, very soon, in three or four ~'ears at most,. tho crop deteriorates. I have betm 
collecting evidence on this point for many years, arnl this experience is very comn:1on1 if not nniversal. Sowing 
<lift'eren:t varieties of wheat together is nob so often i)ract.icecl, but it is sometimes clone with excellent results at 
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first. So far as I lrnvc been able to learn. the same rule as to ultimate degeneration holds with this as with Indian 
corn, but the eviuencc is not so abuudm{t, aml is not conclusive. Sowing cli:tl'e.reut varieties of oats together is a 
very old practice. Farmers in Scotlanu have long practiced it, and the quantity produced from such mixture is 
frequently a very consi<lerable adsance on either variety sown separately. The old the~ry was that where the several 
varieties were sown together they nee<le<l slightly different ingredients from the s01l, and had slightly different 
habits of growth; so they covered t.he grounu better and closer, and in this way the crop was increased. This 
doubtless is true, and has its effect, but it is more IJrobable that the increase is more largely due to the crossing of 
varieties. In New Englnucl nnd iu the middle i;tates there are many farms where the same variety of Indian corn 
ha8 been cultin1tcd thirty years, sometimes even much longer, the variety carefully preserved and kept up by 
selecting the see(l year by year itt every harvest. Numerous experiments have been related to me where fields 
have been planted with a mixture of two, three, or four kinds toget.her, one or two of which were these old 
improvecl yarieties (whose clrnracters were analogous to those of thoroughbred live stock), with perhaps some large 
variety of western corn; and in such cases the first and the second crops would be increased, sometimes very 
considerably· the third crop would sometimes be a good one, but rarely the fourth. The most common form of 
deterioration' is saitl to be that a larger proportion of soft corn is produced, and thus in a very few years this 
mixture would run out, or at least become unpopular, because of the relative increase of unsound corn. 

With plants, just as with animals, it seems that either too close or too wide breeding is attended with some evil 
results; ancl the best immecliate results are attained by cross·fertilization. Various observers have called attention 
to the efforts ou the p11rt of mttlue to secure a consiclerable amount of crossing between different individual vlants 
of the same mriety, and of late years numerous papers, memoirs: and. books have appeared, giving the most 
lengthy details regarding the special manner in which various plants fertilize their seed and the efforts which nature 
appears to make to prevent too close fertilization. Some species are fertilized only through the agency of some 
certain species of insects; others by insects in general; some have curious devices to insure cross.fertilization 
through insects visiting first one :flower and then another, and some are fertilized simply by the wind; that is, the 
wind bears the pollen from the anthers to the stigma. This is the case with the cereals, none of which, so far as we 
know, are especially fortilizeu by insects, a1thongh, of course, individual plants sometimes may be. An abundance 
of pollen is produced, which is wa.fted to its pla.ce by the wind; the pistils are feathery in some of the grains, and 
thus more readily catch the pollen, and in one way or another there are special arrangements for securing this end. 
Observations are lacking to show whether the anthers and the stigma develop at the same time, or at different 
times, on the same plant with the most of our grains; but, so far as observation goes, it indicates that they come. to 
maturity at slightly different periods, anu in this way cross-fertilization is secured. It is only latel;y that attention 
has been turned to this question, and it has been found, particularly in some varieties of Indian corn, that on a 
given plant all of the pollen will be shed before the silk (the fibers of which are tbc pistils bearing the stigmas) is 
developed, thus insuring cross-fertilization by taking pollen from a later plant. The mixing of varieties of corn 
on the ear, i1articularly where they are of various colors, is a fact of such common observation that it needs only 
mere mention here to illustrate the i)l'inciple involved. 

Considering further the analogies between animal and vegetable life and the· crossing of' varieties, it is 
understood among breeders that certainty in result is secured in the offspring in proportion to the purity of the 
blood and the length of the pedigree of the parentage. It is for this reason that pedigrees are carefully preservecl, 
and that llerd·books and similar records are used. Also, that vigor is enhanced by breeding between animals 
of the same breed, but not constantly between those of near kin; that the wider and more varied the ancestry 
the more uncertain the resulti;, aud that with close breeding there is more uniformity of result; and, moreover, 
that breeding from animals of defective form, even if of good breed and good family, should never be practicecl if 
we would achieve the best results. ~ow the experiments and the experience of each year bring out more and more 
strongly the analogies between these facts and what we observe in the growing of cereals (the experiments of Mr. 
Hallett are specially to this point), and just in proportion as the natural laws are well tmderstood and grain·growers 
are convinced of their truth, in the same proportion will the uncertainties connected with grain-growing be lessened. 
Many of the conditions of growth will ever remain entirely beyond our control, hence the importance of attending 
tu all those conclitions which we can control. 

We see from the preceding statements why the deterioration of grain crops should take place when they are 
not carefully cultivated, no matter how favorable the region for cultivation. All improved varieties are very 
artiiieial productions. If' not actually made by art, they have been at least improved by artificially controlling the 
conditions of growth. Now tl1e same plasticity of nature wldch made improvement possible also carries with it the 
capabilities of degeneration, and unless the same kind of care is exercised to maintain the variety which has been 
exercised in its production or in its improvement then the variety must deteriorate or run out. Whenever, therefore, 
a variety has lJeen im1lroved by the better selection of seed, and by its better cultivation this variety, because of 
its pedigree, may carry its excellei;ice when carried to a new farm or a new region, but js certain to degenerate under 
neglect, ancl the ldgher the degree of improvement t11e more rapid tbe degeneration. 

From wl1at has been already said, we are led to infer that the varieties of grain produced by so-called 
bybtidization need especial care in their cultivation, at least until their characters are well fixed l1y heredity and 
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eftll selection of the seed. But positive knowledge is meager 011 this subject, exce1)t as derived from 
?Y cart d parties. On a small scale success has attended some of these varieties, but I lack the information from 
mteres e · I 1 f' · 1 bl · f · .. t steel observers as to its success on lt arge sea o or or a cons1c era e sel'les o years. There is no reason dism ere . . . 

h 'th the requisite care, var10t10s may not be thus llroducecl of great permanent value, Jrn:;t as va,lnable breeds :r ~~:als have been created by judicious crossing ltt first, followed by long and crLreful .selection to fix the desirable 

points. 
OH.ANGE OJ!' SEED. 

Using seed whi<;h has been grown in some other locality, or, llS farmers say, "u, change of seed," has been 
acticed by grain-growers in all ages ; and that this is vel'y often attended with au increase of crop has been 

p~oved by the experience of centuries. Sometimes this change of seed means bringing in a variety new to the 
~egion or to the farm; at others it is m~rely !1 clrnnge of seetl of n, variety previously cultivated there, by bringing 
it from some other place more or less chstant. 

However, in the light of our present lmowleclgo, we sec several ca,uses why there should often be an increase of 
crop along with such ?lrn~1g·e. ·whether or not all variati'.n~ conies f~om the in~u~nce o~ snrrou~Hling c?nclitious of 
soil climate, and cult1vat10n, and whatever may be the or1gm of cuJt,1vated varieties, tlus much is ccrtam: That all 
varfeties have a local origin, and in all cases are more or less locitl in their vreferences ; that is, en.ch one will grow 
in some one locality or region better than anywhere else, aml from tho very nature of tho cii,se all varieties are 
restricted in their adaptability to different loealities. Somo never 11onrish well beyond n, very limited region. 
Others are susceptible of wicler cultivation (as, for exarnpfo, the llotato oats, already spoken of), but all varieties 
are comparatively restricted in their range. Ilence, each and every one of them, from the nature of the case,. 
has its favorite home. But it very of'tei1 h11ppons that some variety will do well for lt time in a i·egion where it wm 
inevitably run out if the onltivntion is coutinncd thtin1 u.n<l the sec<l iH not ehaugecl from time to time. Every 
farmer is familiar with some such cases. The Yttriety acquires in 0110 place lli sort of momentum of excellence, which: 
it carries to a new localit;y-a storo of Yitality which is retttinecl fm' a few genemtions in a less congenitil home. We 
are more familiar with exampfos of ·this iu garden vog'(1[m,blos than with cereals. To illustrate: potatoes grow well 
as far south as Louisiana, the Bermmlus, and othet wtmn climates if the seecl is yearly brought from a cooler 1·egion. 
The same fact is trne of' pease, lHHl thore nre largo importntiow:i of seetl-pmiso from Oanacfo to the United States 
every year. Most garden vegetables beluwe in 11 similar way, and 011 this fact the modern business of' growing 
garden seeds is largely founded. Iu Oonnecticnt onion-seod is imported from Tripoli. The first crop grown Ji.·om this 
seed is of such excellent quality that the trouble and mqrnnse of the importation tire justified; but if the cultivation 
is continued from seed produced by tho .Amerimi,n crop, in a, few ymtrs the onions clegenerate to t;he size of acorns. 
The constant sending of the seeds of squashes al)(l other garden vines from the New Engln.ucl states and other 
places east of the Appalachians to the fertile prairie soils of the West is another familiar illustration, and similar 
facts have been observed all over the world. Melon scocls from Thibet are taken every year to Cashmere, and 
produce fine fruit, weighing from four to teu pounds ; but vines grnwing from the seecl of melons producetl thus in 
Oashmere yield the next year fruit weighing but two or ·three pouncls. Seed of the sea-island cotton bas been 
carried to every cotton-producing country of the world, but the variety rapidly degenerates in every pface yet 
tried distant from its original home, antl if tho excelkmcy of the ilber is kept up elsewhere it is only done by the 
use of fresh seed. .A. multitude of oxmnples can be cited illustrating the same great law; the number of such 
oases ancl their economic imporhtnce makes tho professional seed-grower of one place a necessity for the most 
profitable market-gardening in another locality. 'f.he more cosmopolitan the cultivated species is the larger the 
number of its varieties whicll flourfoh well in one plo.ce but dogenemte in another. This grcnt rn1tnral law includes 
the cereals, and is one explanation why n, change of seed hi often beneficial; but it does not explain each specific case. 

As already said, there are several causes why n change of seed is often beneficial. The above-mentioned, 
based on what is known as "regiorntl influence", is but one of them, and does not apply to all cases; and it is well 
t-0 remember that in many cases a change of seed is not itttendetl with increase of crop. Where the variety lms 
been ~ade in. any one locality, or greatly improvecl there lly cu.ref'ul selection of seed and good cultivation for n, 
lo~g time, the very "improvement" is one in special a<fapta,tion, aml it must be carried out in a region nob near the 
cli~atic limits reached by the species. This assumed improvement implies special adaptation of the cro1) to the 
regwn, ~nd also implies that, with care, the crop may be pormnuontly cultivated in that place, and that it will not 
neces8~rily deteriorate from the influence of sm·1·ouncling conditions, tlS iu the case of the varieties already spoken 
of, ~hich clo deteriorate because the sm•rou11cli11gs were but partially favorable. Now it often happens that such a. 
vanety, specially prepa],'ed for a region by lli loi1g process of ad~1ptal;ion, may be better suited to it than any new 
on~, and m mch cases no increase of' cro1) follows a chan ere of seed. :For example, 11eiwy oats taken from tho cool, 
moist r t t> . . • . c ima es of Canada or of northern Europe, used as see cl in the northern or middle Umtecl States, usually 
produce at first a crop weighing more per lmshel than thatprocluced from home-grown seed. But in Vttrious places, 
not~bly so 011 Long Island, where special val'ie1;ies haye long been grown fi·om soe<l carefully selected as to weight 
u~til this wei.ght reaches that which is produced from foreign seed, no increase of weight is obtained by any change 
0 

seed. Tlus appears to be the case in several localities reported. .A.nother exampl~ to the point is in the local 
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yarieties of corn sometimes cultivated on farms in New England and the middle states. Where a single variety 
has been cultivated for a man's lifetime in the same neighborhood, or even on the same farm, each year the seed 
having been carefully selected and prepared until no further improvement is reached by such selection, there it 
often bappet1s that sucll home-bred local variety yields better than any variety introduced from without. But it 
also happens that, having been so long purely bred, it is of especial value in mixed planting, as already described. 
Further illustrations of regional influences will be given under the special grains. 

The tables of cereal production by l)hysical moments (as temperature, rainfall, and elevation), appended to this 
report, will furnish the data for the after study of the relations between the production of each grain aucl the 
separate physical conditions which together constitute "regional influence". Such data have nQt heretofore existed. 
This work of Mr. Gannett is in a new direction; nothing of the kind, or even similar to it, has been done before, either 
in this country or elsewhere, on any such scale. The care with which these tables have been prepared, the magnitude 
of the facts thus .tabulated, the nature of the conditions and details involved, give them an especial interest in this 
connection, and they promise to be of vast economic importance in enabling us to study, as they never could be 
studied before, the relations between special varieties and the physical conditions under which they attain their 
greatest excellence. It is eminently probable that further study and future observations in this direction will 
.disclose relations between certain varieties of grains and the physical conditions of the several grain-growing regions 
which will result in a more intelligent selection of seed for a change and explain many anomalies observed by 
farmers, some of which will be noticed under the respective grains. 

Another reason why change of seed is sometimes beneficial is that the diseases which afflict our crops, and 
the insects which prey upon them, prefer some varieties to others, and the diseases or the insects will become 
most abundant in those localities where the varieties they prefer are most cultivated. If, then, a new variety is 
introduced, even of itself no better in other respects than the old one; if it be less liable to mishap by insect or 
by disease, there is an advantage in introducing it. Other reasons of less significance exist, which will be noticed 
in their appropriate places. 

Questions 40, 91, 119, 120, 121, and 122 of the special schedule relating to cereal production were especially 
directed to elicit information regarding the experience of farmers in respect to change of seed, the results of which 
inquiries will be discussed in their appropriate places. 

We have so many cases where varieties of grain may be profitably grown with a frequent change of seed in 
regions where the varieties cannot be maintained without such change, the cases are so numerous, so marked, and 
the deterioration is so certain, that many farmers have come to believe that it is a law of nature that varieties will 
ultimately run out in every place if the seed is not changed. This subject has already been discussed, but we will 
repeat in this connection that there is no reason in nature why a variety should run out any more than why a 
natural species should run out or a breed of animals run out. We know of no reason why it should run out in a 
region to which it has been specially adapted, or where it originated, if .the cultivation of the crop and the 
selection of the seed be maintained. Some varieties we know are very old, where artificial cultivation and selection · 
have as really adapted the variety to a region as nature has adapted her species to their regions. The King Philip 
corn is believed to retain still the characters it had in the earliest days of the New England settlements. 

PHYSICAL AND CHEMICAL CHARACTERS. 

RELATIONS OF GRAIN· TO MOISTURE . 

.All growing plants contain water in large quantities as a necessary constituent of growth. We have no full 
and continuous series of determinations of the amount of water in the cereals while still growing and in the milk 
and in the dough, but all farmers are familiar with the fact that they are then soft· that as ripe~ing goes on the 
ju~ciness o~ the ke;rnel diminishes; and that finally, in our eastern climates, even when the grain is fully ripe, it is 
still so _m01~t that ~t must be furt~er cure~ before it can be safely thrashed and stored in granaries. But, however 
well dried m the au, all cereals still contam water, although they may appear dry and hard. When damp grain is 
exp?sed to dry air, the rapidity with which it dries and the amount of moisture which will remain in the grain after 
drym~ depend upon th~ dryness of the air and on the temperature at which the process goes on. ·In making · 
chemrnal analyses o~. grams, flour, and the like, the amount of water is determined by drying the material at the 
t~m~~rat~re of. boiling water or above. Some chemists dry at 2120 F. (lOOO O.) until the grain ceases to 
~mmish m weight at that temperature, others using a somewhat higher temperature. The •conditions used 
m the analyses made for the Census J3ureau were that the drying was done in a vacuum and at a temperature of 
2300 F. (UOo 0.). . 

All the commercial grains, then, as dried for market contain a con~iderable but a variable amount of moisture. 
The ~abl~s of chemical analy~es of American grains ~ppended to this report show the amount found by the 
chemists m the ~a~ples of grams as they came into their hands. These tables extend to upward of two hundred 
analyses of gram m the kernel, and the average amount of moisture (or "water", a.sit is called in the analytical 
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